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INTRODUCTION 


An Exciting Time for 
Amateur Mycology 


This is an exciting time for the science of mycology 
and for amateur mycologists, and we hope this book 
encourages collectors across the Midwest to partici- 
pate in the scientific effort to better understand the 
mushrooms of our region. 

Not so long ago, the DNA revolution had not 
yet penetrated mycology, and mushrooms were 
understood and identified primarily on the basis 
of their physical features. The astounding body of 
work produced by the Midwest’s most prolific, most 
famous mycologist, Alexander H. Smith (1904-86), 
represents the pinnacle of the morphology-based ap- 
proach to mushroom taxonomy in North America. 
Smith was an amazing collector and taxonomist, and 
his descriptions of fungi serve as an illustrative ex- 
ample of the thoroughness, patience, and dedication 
required for good taxonomy. Here, for example, is the 
material cited list for Smith’s description of Lactarius 
allardii (see p. 230) in his monograph of the genus 
Lactarius, coauthored with L. R. Hesler: 


Material cited —MICHIGAN: Bas 721 (MICH); 
Hosney 2902 (MICH); Smith, Sep 1951, 35827, 


38373, 77951; Weber, 24 Aug 1973, 3903, 3926, 
4117, 4155, 4197 (all MICH); NORTH CAR- 
OLINA: Coker 160 (type, NCU); Hesler 23478, 
30160, 35703; Olexia (TENN 28273); Petersen 
(TENN 26919); TENNESSEE: Hesler 4992, 
17107 (MICH), 20895 (MICH), 21935, 24369, 
24855, 30160, 35703... Sharp (TENN 3714, 
19220); Smith 9654, 10112, 10328, 10432, 10536; 
Warise (TENN 8151). (1979, 210) 


This list tells us that Smith and Hesler studied thir- 
ty-two collections of Lactarius allardii before describ- 
ing it in a scientific setting and that, over a period 
of decades, Smith made eight of these collections 
himself (also, Smith’s daughter, Nancy Weber, made 
five collections, and Hesler made eleven). If we cal- 
culate the amount of time involved with collect- 
ing and documenting mushrooms (see chapter 2) 
conservatively at approximately thirty minutes per 
mushroom, Smith spent about four hours of his life 
studying fresh Lactarius allardii specimens. 

But Smith also preserved the collections and 
studied them later in his laboratory at the University 
of Michigan, poring over their microscopic details—a 
process that takes at least as much time, if not more, 
as working with the freshly picked mushrooms; let 
us conservatively put Smith’s Lactarius allardii time 
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sheet at eight hours after the microscope work. Then 
there was the taxonomic research (studying scientific 
keys and technical descriptions) and the time spent 
studying the collections made by others (including 
the original “type collection” for the species, made 
by W. C. Coker). All in all, ten hours of work for 
Smith on Lactarius allardii seems like a reasonable 
estimate. But here’s the clincher: Lactarius allardii 


Alexander H. Smith, left; H. H. Burdsall Jr., right; 
photo by Harry Leslie 


is one of over 200 species described in Hesler and 
Smith’s Lactarius monograph, and this monograph 
is one of nearly 200 mycological publications made 
by Smith in his career. 

Contemporary mycological work, however, re- 
quires not only substantial field work, microscope 
work, and taxonomic research but also the work of 
molecular biologists: DNA extraction, sequencing, 
and phylogenetic research. The “per-mushroom” 
time estimate for DNA study is at least equal to 
the estimate for the kind of work done by Smith, 
effectively doubling the amount of time required, 
these days, for taxonomic work on mushrooms. In 
the Midwest there are about two dozen mycologists 
doing this work professionally, but there are thou- 
sands of mushroom species, a great number of which 


are poorly understood, undocumented, or unnamed. 
It should be clear from these numbers that it would 
take many, many generations of mycologists to arrive 
at something like a comprehensive “mycoflora of the 
Midwest” using contemporary taxonomic standards 
(which might not be very “contemporary” anymore 
by the time the project was finished). 

Enter the amateur mycologists. Amateurs have 
always been important to mycology, but never has 
the science needed them more than today. For exam- 
ple, one result of the transition between Smith-style 
mycology and today’s DNA-based mycology is that 
fewer and fewer mycologists are even trained in field 
work and documentation, and specimens collected in 
Smith’s generation are getting older, reaching a point 
at which DNA extraction becomes expensive and 
difficult, or even impossible, since normal extraction 
protocols can be less successful when mushrooms are 
roughly twenty to thirty years old or more. Thus the 
Midwest’s public mycological herbaria (institutions 
that carefully store specimens for posterity; see p. 14) 
are in desperate need of well-documented contem- 
porary collections for mycologists to study. 

Our friend Ron Kerner is one of several ama- 
teur mycologists in the Midwest who has dedicated 
himself to the science by collecting, documenting, 
and preserving mushrooms and then frequently de- 
positing them in the Herbarium of the University 
of Michigan (the same herbarium used by Smith, 
represented by the acronym MICH in the mate- 
rial cited list quoted above). Ron’s website, Indi- 
ana Mushrooms (www.indianamushrooms.com), 
contains pages for over 300 Indiana species he has 
studied. Another example of midwestern amateurs 
documenting and preserving collections comes from 
the Missouri Mycological Society, whose members 
have preserved collections of nearly 200 Missouri 
species, accompanied by online records (see www. 
missourimycologicalsociety.org/vouchers-vl.asp). 
Additionally, many midwestern amateur mycolo- 
gists—including several whose fine photographs are 
featured in this book—make frequent contributions 
to Mushroom Observer (www.mushroomobserver. 
org), the wiki-style website devoted to documenting 
observations and collections of mushrooms. Efforts 
like these are exactly what mycology needs at the 


moment—as is evidenced by the recent National 
Science Foundation grant given to a consortium of 
mycologists and herbarium administrators to digitize 
herbarium collection records and collaborate with 
“[c]itizen mycologists in clubs and nature societies 
across the country” who “play an important role in 
documenting macrofungi diversity” (National Sci- 
ence Foundation 2012). 


How to Use This Book 


This book is not intended to be a comprehensive 
guide to all the mushrooms of the Midwest; as noted 
above, such a guide is probably not even possible. 
‘Thus it is not a given that any mushroom you find is 
going to be included in this book or, for that matter, 
in any other resource. If your mushroom appears 
to be unidentifiable, however, it may be even more 
important to collect, document, and preserve it. 

Mushroom identification is a painstaking pro- 
cess that begins with careful observation and docu- 
mentation of the mushroom’s features (see chapter 
2). While mushrooms can occasionally be identified 
by comparison to photographs, this is rarely possi- 
ble; instead, we encourage you to use identification 
keys—in this book and elsewhere—as your principal 
identification method. We have provided keys (pp. 
22-79) to the 557 mushrooms in the book, and more 
keys can be found in the bibliography. It must be said, 
however, that mushroom identification can be diffi- 
cult, very technical, and sometimes impossible. This 
is a hard nugget to swallow for those who have used 
field guides to identify trees or birds, for example, 
and expect the mushroom world to be equally easy to 
penetrate. One doesn’t need a microscope to identify 
a North American tree, and plenty of field guides 
can be found that include more or less all the tree 
species native to the continent. With mushrooms, 
however, one does need a microscope much of the 
time—and no one even knows how many thousands 
of mushroom species there are on the continent. Still, 
collecting and documenting mushrooms is reward- 
ing, regardless of whether one is able to quickly pin 
a name on a collection. 

The mushroom descriptions in this book are ar- 
ranged in alphabetical order by genus and species. We 
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chose this arrangement because contemporary stud- 
ies have been shifting long-held assumptions about 
relationships between mushrooms (for example, 
the polypore Bondarzewia berkeleyi, p. 126, is more 
closely related to Russula ballouii, p. 339, than it is 
to most other polypores), so that a strictly taxonomic 
arrangement (phylum, class, order, family, genus, 
species) would not only seem odd to many readers 
but also probably be subject to change before the 
book was actually printed. Contemporary studies also 
make a traditional guidebook arrangement based on 
physical features like spore print color, the presence 
of gills or pores, and so on seem antiquated. Thus 
we opted for the alphabet as our organization prin- 
ciple. However, since genus names are also shifting 
rapidly these days, we have indexed the mushrooms 
by genus and by species epithet. Russula ballouii can 
therefore be found in the index under Russula and 
under ballouii. If you are interested in evolution and 
want to know how the mushrooms in this book are 
related, see chapter 6, “The Evolutionary Picture.” 


Edibility 

Edibility is not the focus of this book. While we 
enjoy foraging for and eating some wild mushrooms 
(especially morels, chanterelles, black trumpets, and 
some boletes), we think the mushrooms themselves 
are infinitely more important and interesting than the 
question of whether they can safely be passed through 
the human digestive system. So we have included 
very few comments about edibility and toxicity in the 
book. If you are interested in eating wild mushrooms, 
we recommend Mushrooms Demystified (Arora 1986), 
100 Edible Mushrooms (Kuo 2007), and Edible Wild 


Mushrooms of Illinois & Surrounding States (McFar- 
land and Mueller 2009). 


Coverage Area 


Defining the “Midwest” is not an easy task to begin 
with, let alone in an attempt to describe organisms in 
natural ecosystems. The map indicates the coverage 
area we intend for this book. We wanted to include 
fairly diverse ecosystems, including the midwestern 
collection areas we are most familiar with (central 
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Illinois, southeastern Missouri, and northern Mich- 
igan), and we tried to include some areas that are 
not already represented in contemporary field guides. 
Thus the coverage area may not correspond precisely 
with your uncle’s definition of the “Midwest,” but we 
hope that if your uncle lives in the area and enjoys 
mushrooming, he will benefit from the book. 


Midwestern Mushroom Clubs 


The following list of midwestern mushroom clubs in- 
cludes those that are affiliated with the North Amer- 
ican Mycological Association (NAMA). NAMA is 
an organization of amateur mycologists originally 
organized as the People-to-People Committee on 
Fungi in 1959 with Harry S. Knighton (1915—99) of 
Portsmouth, Ohio, as the founder and first chairman. 
Members soon saw the need for an independent orga- 
nization devoted to amateur mycology and officially 


launched the NAMA in 1967. The mission of NAMA 
is to “[p]romote, pursue and advance the science of 
mycology.” More information about NAMA can be 
found on its website (www.namyco.org). 


Illinois 
Illinois Mycological Association, 
www. illinoismyco.org 


Indiana 
Hoosier Mushroom Society, 
www.hoosiermushrooms.org 


Iowa 
Prairie States Mushroom Club, 
www.iowamushroom.org 


Kansas 
Kaw Valley Mycological Society, 
www.sunflower.com/~ pilott29 


Michigan 
Michigan Mushroom Hunters Club, 
michiganmushroomhunters.org 


Minnesota 
Minnesota Mycological Society, 
www.minnesotamushrooms.org 


Missouri 
Missouri Mycological Society, 
momyco.org 


Ohio 
Ohio Mushroom Society, 
www.ohiomushroom.org 


Wisconsin 
Wisconsin Mycological Society, 
www.wisconsinmycologicalsociety.org 


Recommended Midwestern 
Mushrooming Locations 


‘The geography and forests of the Midwest tell a story 
of glacial advance and retreat, moraines, loess, and 
erosion by streams and rivers. The result is a frag- 
mented ecosystem of farms, forests, and urban areas. 
‘The following list of midwestern mushrooming lo- 
cations is by no means complete, but these locations 
represent some of the places we have been fortunate 
to collect in over the last twenty years—or they are 
recommendations from our friends and colleagues. 
Be sure to check park regulations regarding mush- 
room picking. Enjoy! 


ILLINOIS 


Fox Ridge State Park 
Fox Ridge State Park, located in east-central Il- 
linois, is known locally for its mixed hardwood 
forests, which cover the ridges and broad, lush 
valleys amidst the rolling hills along the Em- 
barras River. 


Giant City State Park 
Nestled in the Shawnee National Forest in south- 
ern Illinois, Giant City State Park was named 
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The Missouri Mycological Society’s annual Morel 
Madness Foray 
photo by Patrick Harvey 


for the unique impressions made by its massive 
sandstone structures. Eons of geological fault- 
ing and folding have molded a landscape that is 
now clothed in ferns, mosses, and more than 75 
species of hardwood trees. 


Mississippi Palisades State Park 

“Palisade” is the word used to describe the lofty, 
steep cliffs seen along rivers in the Midwest, and 
Mississippi Palisades, located in the Driftless 
Area of northwestern Illinois along the Missis- 
sippi River, is certainly worthy of a visit. Wooded 
ravines of mixed hardwood forests dissect the 
unglaciated terrain and complement the stands 
of native pines and paper birch. 


INDIANA 


Brown County State Park 
Indiana’s largest state park, Brown County State 
Park, features a diverse, mixed hardwood forest 
habitat that encompasses nearly 16,000 acres 
of rugged hills, ridges, and ravines in central 
Indiana. 
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Indiana Dunes State Park 
Indiana Dunes State Park is comprised of 2,200 
acres of dunes, oak savannas, swamps, bogs, 
marshes, prairies, rivers, and mixed hardwood 
forests in northwestern Indiana. 


IOWA 


Loess Hills State Forest 
Loess Hills State Forest, located in west-central 
Iowa, offers a unique mixture of hardwood for- 
ests that feature bur oak, red oak, black walnut, 
hickories, elms, ashes, cottonwood, and red ce- 
dar along with savannas and prairies on loess 
soils above the Missouri River. 


Shimek State Forest 

Shimek State Forest, located in southeast Iowa, 
is one of the largest tracts of contiguous forest in 
Iowa. The predominant plant communities are 
oak-hickory forests dominated by black oak, bur 
oak, and shingle oak along the ridgetops, with 
bottomland hardwood forests that feature elms, 
cottonwood, ashes, maples, and black walnut. 


MICHIGAN 


Highland Recreation Area 

The Highland Recreation Area in southern 
Michigan was one of Dr. Alexander Smith's fa- 
vorite collecting locales, and a number of new 
mushroom species were described from this 
area. Included among the 5,900 acres of forests, 
marshes, and lakes are all of southern Michi- 
gan’s principal forest types: cedar, beech-maple, 
oak-hickory, and mixed hardwoods. 


Wilderness State Park 

One of our favorite mushroom locations in the 
world is Wilderness State Park, on the northern 
edge of the southern peninsula of Michigan. This 
park features one of the most diverse dune and 
swale complexes in Michigan, with coniferous 
forests and mature hardwood forests mixed in 
with coniferous wetlands. 


MINNESOTA 


Charles A. Lindbergh State Park 
Charles A. Lindbergh State Park, located north- 
west of St. Paul, is a favorite collecting site of Dr. 
David McLaughlin at the University of Minne- 
sota. The vegetation is dominated by pine forests 
with oaks and grassland openings as well as aspen 
and conifer forests. 


Nerstrand Big Woods State Park 
Located south of the Twin Cities, Nerstrand Big 
Woods State Park has rolling hills that are home 
to a vast oak savanna prairie where maples, hick- 
ories, aspens, elms, and ashes shade the land. 


Scenic State Park 
Scenic State Park in northern Minnesota has an 
abundance of aspens, paper birch, white pine, 
Norway pine, jack pine, and mixed hardwood 
forests along the shores of Coon and Sandwick 
Lakes. 


MISSOURI 


Babler Woods State Park 
The most notable feature of Babler Woods State 
Park, located just west of St. Louis, is the ma- 
turing old-growth forests of white oak, northern 
red oak, sugar maple, and black walnut with a 
well-developed understory of dogwood, redbud, 


and pawpaw. 


Hawn State Park 
Hawn State Park in southeastern Missouri fea- 
tures canyon-rimmed valleys with mixed pine- 
oak forests, which, in places, give way to pure 
stands of shortleaf pine. 


Rock Bridge Memorial State Park 
Located near Columbia in central Missouri, 
Rock Bridge Memorial State Park is well known 
for its bottomland forests surrounded by hard- 
wood forested hills. 


OHIO 


Hocking Hills State Park 
Hocking Hills State Park in southeastern Ohio 
features deep gorges where the forests are dom- 
inated by eastern hemlock, Canada yew, and 


yellow and black birch. 


Mohican State Park 

Mohican State Park in northeastern Ohio fea- 
tures ridgetops with stands of white, red, and 
black oaks, red maple, and white pine. Beech, 
ashes, and tulip poplar are found on the slopes 
of the valleys, with hemlock and yellow birch 
lining the bottomlands, which contain sycamore, 
willows, and buckeyes. 


WISCONSIN 


Devil's Lake State Park 
Devil’s Lake State Park, located in south-cen- 
tral Wisconsin, is known for its loess soils and 


mixed conifer-hardwood forests, which surround 
Devil’s Lake. 


Perrot State Park 

Perrot State Park is found in Wisconsin's Drift- 
less Area at the confluence of the Trempealeau 
and Mississippi Rivers in west-central Wiscon- 
sin. The rivers and wetlands dissect the steep 
wooded slopes, valleys, and bluff tops that are 
home to oaks, hackberry, black walnut, and 
hickories. 
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COLLECTING, 
DOCUMENTING, 
AND PRESERVING 
MUSHROOMS 


Equipment 


Collecting mushrooms for study does not require 
much in the way of equipment; a pocket knife, some 
waxed paper bags, a marker, insect repellent, and a 
basket will suffice. You will need the pocket knife in 


Pleurotus pulmonarius (p. 315) 


order to dig mushrooms up (preserving their under- 
ground parts) and to remove some of the tougher 
species from logs and such. The waxed paper bags 
are what you will use to store your mushrooms. Sev- 
eral companies make waxed paper sandwich bags; 
these are the best mushroom holders. If you cannot 
get waxed paper bags, brown paper sandwich bags 
are the next-best option. Plastic bags are a bad idea. 
Mushrooms tend to sweat, especially in hot weather, 
and you are likely to have a wet mess on your hands 
if you put them in plastic bags. The marker is for 
taking notes; although some people use a pen and a 
notepad, we find that writing directly on the waxed 
paper bags is a convenient method, especially when 
it comes to sorting out later which notes correspond 
to which mushrooms. 


Ecology, Ecology, Ecology! 


Mushrooms have evolved along with plants and 
animals as integral parts of complex ecosystems. It 
should be obvious that understanding mushrooms, 
therefore, depends on understanding the whole pic- 
ture. Recording ecological data when you collect 
mushrooms is often essential to identifying them 
later. The checklist on page 9 provides some sugges- 
tions for collecting ecological data. 
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Collection Methods 


In order to have much success at all in identifying 
mushrooms, you will probably need to have multi- 
ple specimens representing all stages of the mushroom’s 
development. Pick mushrooms in good condition, 
selecting buttons, medium-sized specimens, and ma- 
ture mushrooms. Most mushrooms make substantial 
changes in their appearance during their brief lives, 


Date: 

Location: 
County & State: 
Ecosystem: 


GROWTH: U Solitary Scattered 


SUBSTRATE for terrestrial mushrooms: 
L) Soil Q Moss 


Litter type if clearly associated: 


Apparent mycorrhizal associate (if any): 


SUBSTRATE for wood-decomposing mushrooms: 
Q Standing, dead 
Q Above ground 


0 Standing, live 
LI Base of tree 


Q Decorticated Q Partially decorticated 
Rot type: 
Identity of tree (if possible): 


Trees within 20 feet: 


Further Information: 


O Gregarious 


Q Sphagnum 


U Stump 


0 Bark adnate 


and you will frequently need to know what these 
changes are in order to identify them. While this 
“all-stages” rule applies pretty much all the time, it 
is especially important with species of Russula, Corti- 
narius, and boletes. 

Successful identification of some mushrooms will 
often depend on whether or not you know what is 
going on with your mushroom at the base of its stem. 
Many species of Amanita have a characteristic volva 
enclosing the base of the stem; other mushrooms may 
have a tap root, like Xe- 
rula furfuracea (p. 394) 
and Polyporus radicatus 
(p. 323). So you will 
need to “dig up” mush- 
rooms—but, as you do, 
please try not to cause 
unnecessary damage to 
the soil or wood they 
are growing in. Try not 
to handle the stems of 
mushrooms—especially 
small ones—if at all pos- 
sible, since mushroom 


Q Clustered 


L) Litter 


stems have very subtle 
and ephemeral features 
that can be obliterated 
with handling. For ex- 
amples, see the tiny 
flakes on the upper stem 
of Flammulaster erina- 
ceellus (p. 176), the tiny 
ring on the stem of the 
Little Brown Amanita (p. 
99), and the densely but 
finely hairy stem surface 
of Xeromphalina tenuipes 
(p. 393). 


Place four or five 


OllLog U Stick 


specimens in the same 
waxed paper bag, leave 
the top of the waxed 
paper bag open or very 
loosely folded, and place 
the bag in your basket. 
Avoid piling things on 
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top of one another. If you are hunting mushrooms 
ona hot day, be sure to store your basket in a shaded 
and ventilated place for the car ride home. 

As you begin to develop your mushroom identifi- 
cation skills, you will find that some details may need 
to be checked “in the field” for some mushrooms. 
Some Lactarius species, for example, contain a very 
scant amount of milk, or “latex.” Since you will prob- 
ably need to know what color the latex is and whether 
it changes color on exposure to air, you may need to 
record this information when the mushroom is still 
very fresh, especially if the mushroom has a long ride 
in a hot car ahead of it. There are several other exam- 
ples of mushrooms that may require information to be 
recorded in the field; experience will help you decide 
what you need to do immediately and what can wait. 


Making Spore Prints 


At home you will want to start by making spore 
prints. While a single mushroom spore can't be seen 
by the naked eye, a pile of many spores can—and 


Making a spore print 


the color of a mushroom’s spores, seen en masse, is 
a crucial identification feature. Obtaining a mush- 
room’s spore print is therefore an essential step in the 
identification process. 

Before going through the nuts and bolts of mak- 
ing a spore print at home, it is worth noting that in 
nature mushrooms frequently make their own spore 
prints. If you have ever noticed colored dust covering 
a leaf or the ground beneath a mushroom’s gills or 
pores, you have probably witnessed this phenome- 
non. Tightly clustered mushrooms, in fact, frequently 
leave spore prints on one another, since caps overlap 
(see p. 298). 

In order to make a spore print at home you will 
need to have a relatively mature mushroom. Buttons, 
young mushrooms, and mushrooms with some kind 
of covering over their gills or pores (a partial veil) 
are not likely to drop spores. Remove the stem from 
smaller mushrooms and place the cap with gills or 
pores downward on a piece of paper or glass. For 
larger mushrooms, slice off a section of the cap and 
use only the section. Place a cup or glass upside-down 
on top of your mushroom to keep 
air currents away. 

While some spore prints can 
appear within a few hours, it’s 
often best to wait overnight, just 
to be sure. When you remove the 
cup and lift the mushroom cap, 
you should find a “print” like the 
ones illustrated on page 147. If you 
have been careful not to move the 
mushroom while the print was 
developing, you may find that 
the spore print reflects the pat- 
tern of the mushroom’s gills or 
pores, since the spores fell directly 
downward. Some collectors advo- 
cate using black paper for spore 
prints, since white prints show up 
more easily. Then again, brown 
and black prints don’t show up 
on black paper as well as they do 
on white paper. We prefer to use 
glass, which can be held against 
light and dark backgrounds, rather 
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than paper. In fact, we often use a microscope slide, 
since we will also be examining spores under the mi- 
croscope. But if you are not going to be using a mi- 
croscope, any (safe) piece of glass will suffice. 

‘The color of the spore print is what you will com- 
pare with descriptions from mushroom guides and 
keys. Interpreting color can be very subjective, and 
mycologists have tried several times to “standardize” 
the interpretations, without much success. But while 
subtle differences (for example, between “white” and 
“creamy”) may be perplexing, distinguishing a white 
spore print from a brown one or a pink one is easy 
enough, and it will help you enormously in identi- 
fying a gilled mushroom or a bolete. 

For mushrooms such as morels, false morels, 
saddles, clubs, corals, and cup fungi, a spore print 
is obtained using a similar method. Place a piece of 
the cap or spore-bearing surface on the paper or glass 
with the spore-producing side downward. Polypores 
are the most difficult mushrooms for obtaining spore 
prints; often it is nearly impossible, especially with 
perennial species. 


Describing Mushrooms 
in a Journal 


‘The surest route to success in identification of mush- 
rooms is to keep a journal in which you carefully 
describe the mushrooms you find before you try to 
identify them with field guides, websites, or techni- 
cal literature. Describing your finds in a journal is a 
time-consuming process, but it works best, especially 
since compromised objectivity is one of the top causes 
of misidentification. People often read descriptions 
or look at photos of mushrooms first and then turn 
to the mushrooms themselves. The result is that the 
mushroom’ details are filtered by preconceptions and 
the power of suggestion. 

You will want to work with your mushroom 
collections as soon as possible when you get back 
from the woods. Mushrooms decay fairly quickly, 
especially in warm weather, and you may be surprised 
at what you find in your collection bags if you wait 
too long. Set up spore prints (see above) for each 
mushroom, sort out your collections, number them 


somehow so you wont get confused about what cor- 
responds to what, and begin writing descriptions in 
your journal. You will probably want to start each 
entry with the collection location and date, together 
with the ecological information you noted in the 
woods (see above). 

Begin at the top of the mushroom and work 
downward, recording the details you observe. It is 
not, of course, imperative that you use this top-to- 
bottom approach, but since most mushroom guides 
describe their subjects in this order, comparing your 
description to other descriptions will be easier if you 
quell your rebel urges and follow the convention. 

It would not be productive for us to try to an- 
ticipate here every physical detail you might con- 
ceivably need to describe, since mushrooms are so 
diverse in their physical features. For this reason we 
generally discourage “checklists” and template pages 
that prompt would-be mushroom describers feature 
by feature; in our experience better descriptions result 
from not relying on such tools and, instead, simply be- 
coming familiar with mushrooms and their features. 

If you are a beginner, you will probably find 
that your written descriptions of mushrooms at first 
are missing some crucial details, and there will be a 
certain amount of going back and forth between your 
descriptions, descriptions in mushroom guides, and 
the mushrooms themselves. However, as you gain 
experience describing more and more mushrooms, 
your descriptions will become more complete—and 
the potential for subjective errors will diminish. 


Determining Odor 


The odor of a mushroom is often a crucial detail. 
We recommend taking a piece of the mushroom 
(or a whole cap, in the case of small mushrooms) 
and crushing it between your finger and thumb in 
order to assess the odor. Usually the cap is the best 
part of the mushroom to test, but occasionally you 
will discover that some other part of the mushroom 
should be tested (for example, the stem bases in some 
Agaricus species). 
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Determining Taste 


‘The taste of a mushroom is also sometimes import- 
ant—but in this case a healthy dose of caution is in 
order, since there are some deadly poisonous mush- 
rooms out there. One swallowed bite of Amanita bi- 
sporigera (p. 89) could contain enough poison to kill 
you. Do not taste any mushroom you suspect could 
potentially be poisonous (for example, an Amanita or 
a little brown mushroom). To determine taste, tear off 
a very small piece of the mushroom’s cap (including 
flesh as well as gills or pores). Put it on the tip of your 
tongue and hold it in your mouth for a few seconds 
(perhaps a little longer in the case of Russula and 
Lactarius species, since some of their tastes develop 
slowly). Do not swallow, of course. Then spit the 
mushroom out and rinse your mouth out thoroughly 
with water, being careful not to swallow. 


Testing Chemical Reactions 


How a mushrooms surfaces, flesh, and spores react 
to the application of certain chemicals can be im- 
portant information in the identification process. In 
some cases, nearly identical mushrooms can be easily 


Testing chemicals on Boletus pallidus (p. 120) 


differentiated by simply applying a drop of common 
household ammonia to the cap. 

It is important to test for chemical reactions on 
fresh mushrooms, preferably within an hour or so 
of picking them. This is not always possible, unless 
you are willing to carry chemicals with you when 
youre collecting. But try to test mushrooms as soon 
as possible when you get home, remembering that the 
longer you wait, the less reliable your results may be. 


AMMONIA 


Common household ammonia, available in any 
grocery store, is sometimes used to test chemical 
reactions, especially with boletes. Place a drop of 
ammonia on a fresh bolete’s cap, stem, sliced flesh, 
and pore surface. Note any color changes that take 
place. Some species, like Boletus illudens (p. 117), will 
demonstrate a quick flash of one color (for example, 
blue green), then settle into another, more permanent 
color change (for example, grayish). Other species, 
like Xanthoconium separans (p. 392), may demon- 
strate a single color change. 


POTASSIUM HYDROXIDE (KOH) 

KOH is an important chemical in mushroom iden- 
tification. Although it is sometimes difficult to ob- 
tain, it can usually be purchased without too much 
difficulty. Several major online vendors (including 
Amazon) have it available at the time were writing 
this. A fairly strong (5—10 percent) aqueous solution 
is used to test for color changes on the surfaces of 
mushrooms; if you have purchased a stronger solu- 
tion, dilute it with distilled water—but use caution 
and read the manufacturer’s warnings and handling 
instructions for KOH, since it is a strong base and can 
damage your skin and eyes. KOH is used in the iden- 
tification of many mushrooms, including boletes, 
polypores, and gilled mushrooms. For boletes, place 
a drop of KOH on the cap, stem, sliced flesh, and 
pore surface. For polypores, apply the KOH to the 
flesh and the cap surface. For gilled mushrooms, place 
a drop on the cap surface. Note any color changes 
that take place. A change to yellow is sometimes 
found in species of Agaricus and Amanita; magenta 
or olive reactions can help identify species of Russula 
and Lactarius; deep red or black reactions can help 
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sort out many gilled mushrooms; 
black reactions among polypores 
are crucial separators; and various 
colors are produced with boletes. 
Dont forget that a “negative” re- 
action (no color change) may also 
be an informative character. 


IRON SALTS 

A 10 percent aqueous solution of 
iron salts (FeSO,) is sometimes 
used to test for color changes. 
Iron salts are used primarily (but 
not exclusively) in the identifica- 
tion of boletes and russulas. For 
boletes, place a drop on the cap, 
stem, sliced flesh, and pore sur- 
face; for russulas, place a drop on 
the stem surface and the flesh. 


Preserving 
Specimens 


Dried specimen of Xerula megalospora (p. 395), ready for storage 


Mycologists preserve mushrooms 

by desiccation (drying), and the 

process is easily replicated at home. (Do not, how- 
ever, dry mushrooms in your living quarters; some 
people are allergic to drying mushrooms and can get 
headaches or even break out in rashes when they are 
around an operating mushroom dryer.) A commercial 
food dehydrator (available in most department stores 
for about $35) will dry specimens effectively. 

Dry small- to medium-sized mushrooms whole, 
if possible. Larger mushrooms may need to be cut 
into pieces—but you may also be able to rig up a 
means of lifting your dryer’s lid higher (perhaps with 
some plastic cups) to make space for them. Keep the 
mushrooms clearly separated in the dryer. When they 
have been dried, mushrooms often do not look much 
like they did before drying, so you will want to make 
sure you know which mushroom is which. The best 
way to solve this problem is to put a paper label next 
to each mushroom. 

Experience will tell you how long to dry mush- 
rooms; larger specimens, of course, take longer than 


small ones. The goal is to dry the mushroom so that 
it is brittle but not cooked. Do not use high heat, if 
your dryer has adjustable temperatures. Among other 
reasons, high heat is a bad idea because it can “cook 
the DNA” of your mushroom, making it impossible 
for a later researcher to extract information for DNA 
testing. After you have turned the dryer off, remove 
the mushrooms and wait at least ten minutes before 
checking them. Sometimes mushrooms that seemed 
dry when you took them out of the dryer will soften 
up in this time period and become flexible; if this 
happens, dry the mushrooms for a longer time period. 
If you also dry edible mushrooms for long-term 
storage and later consumption, we recommend that 
you do not use the same dehydrator for specimens. 


Storing Specimens 


We recommend storing your mushrooms in sturdy 
plastic zip-lock bags. “Real” mycological collections 
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are wrapped in acid-free paper and stored in special 
cardboard boxes, but the expense of such materials 
is prohibitive for most of us. Put the mushroom(s) 
in the plastic bag along with enough of a written 
record so that you can later figure out what’s what, 
and what corresponds to your journal entries. This 
may not seem like much of an issue at first, but as 
your collection grows, you will probably find you 
need some kind of numbering system in order to 
make sense out of anything. We write the following 
on a notecard or piece of paper in each specimen bag: 


e Collection number. The most common system 
(and one that can be sorted out by computers 
without modifications) is simply to number 
mushroom collections in ascending order, 
beginning with “1.” Other numbering sys- 
tems involve the collection date (for example, 
09029502 to represent the second mushroom 
collected on September 2, 1995; 1995.9.2.2 is 
an alternate form). The mushrooms described 
in your journal should be labeled with the 
same numbers as the specimen bags. 

e Your identification of the mushroom. 

e The location and date of the collection. 


Store your collection in a dry location and keep the 
collections in an air-tight cabinet. Humidity is the 
biggest enemy for a mushroom collection, so garages 
and basements tend to be poor locations to store 
mushrooms. 


Midwestern Herbaria 


For the past three centuries, scientists have docu- 
mented the earth’s plant and fungal diversity through 
dried reference specimens maintained in collections 
known as herbaria. There are approximately 3,400 
herbaria in the world today, with approximately 
10,000 associated curators and biodiversity special- 
ists. Collectively, the world’s herbaria contain an 
estimated 350 million specimens that document 
the earth’s vegetation for the past 400 years. Index 
Hebrariorum (online at sweetgum.nybg.org/ih) is a 
guide to this crucial resource for biodiversity science 
and conservation. 


The following list of midwestern herbaria in- 
cludes herbaria containing significant numbers of fun- 
gal specimens. Please consider contacting one of the 
curators and donating your collections—along with 
your photos and journal entries—so that professional 
and amateur mycologists can study your mushrooms. 


ILLINOIS 
Field Museum of Natural History 
Herbarium 
Botany Department 
1400 South Lake Shore Drive 
Chicago, Illinois 60605-2496 
fieldmuseum.org/explore/department/ 
botany/collections 


Illinois Natural History Survey 
Herbarium 

Prairie Research Institute 

1816 South Oak Street 
Champaign, Illinois 61820 
www.inhs.uiuc.edu/animals_plants 


Nancy Poole Rich Herbarium 
Research Department 
Chicago Botanic Garden 
1000 Lake Cook Road 
Glencoe, Illinois 60022 
www.chicagobotanic.org 


University of Illinois 
Herbarium 

Plant Biology Department 
1816 South Oak Street 
Urbana, Illinois 61820 


INDIANA 
Ball State University 
Herbarium 
Biology Department 
Muncie, Indiana 47306 


Kriebel Herbarium 

Purdue University 

Department of Botany and Plant Pathology 
915 West State Street 

West Lafayette, Indiana 47907-2054 
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IOWA 
Ada Hayden Herbarium 
Botany Department 
Iowa State University 
341A Bessey Hall 
Ames, Iowa 50011-1020 
www. public.iastate.edu/~herbarium 


MICHIGAN 
Michigan State University 
Herbarium 
Plant Biology Laboratories 
612 Wilson Road, Room 166 
East Lansing, Michigan 48824 
www.herbarium.msu.edu 


University of Michigan 
Herbarium 

3600 Varsity Drive 

Ann Arbor, Michigan 48108-2228 
herbarium.|sa.umich.edu 


MINNESOTA 
University of Minnesota 
Herbarium 
J. E Bell Museum of Natural History 
1445 Gortner Avenue 
St. Paul, Minnesota 55108-1095 
www.bellmuseum.umn.edu/ 
Researchand Teaching/Collections/ 
ScientificCollection/PlantCollection/ 
index.htm 


University of Minnesota 

Herbarium 

Plant Pathology Department 

1991 Buford Circle, 495 Borlaug Hall 
St. Paul, Minnesota 55108 


MISSOURI 


College of the Ozarks 
Herbarium 

Biology Department 

P.O. Box 17 

Point Lookout, Missouri 65726 


OHIO 


Miami University 

W. S. Turrell Herbarium 
Botany Department 

MSC 1052 

100 Bishop Circle, Room 79 
Upham Hall 

Oxford, Ohio 45056-1879 


herbarium.muohio.edu/herbariummu 


Ohio State University 
Herbarium 

Museum of Biological Diversity 
1315 Kinnear Road 

Columbus, Ohio 43212-1157 


herbarium.osu.edu 


University of Cincinnati 
Herbarium 

Biological Sciences Department 
Cincinnati, Ohio 45221-0006 


WISCONSIN 


U.S. Forest Service, Northern Research Station 


Herbarium 

Center for Forest Mycology Research 
One Gifford Pinchot Drive 
Madison, Wisconsin 53726-2398 


USING A MICROSCOPE 
TO STUDY MUSHROOMS 


Microscopic examination of mushrooms is often 
essential in the identification process. Because field 
guides often ignore this reality or treat microscope 
work as an unfortunate and tedious affair, we wanted 
to break the mold and encourage you to explore 
mushroom microscopy. It is true that most of the 
mushrooms in this book can be at least tentatively 
identified without recourse to microscopic exam- 


Cystidia of Hohenbuehelia angustata (p. 205) 


ination, but confident identification of mushrooms 
usually requires a microscope. Besides, microscope 
work can be fun and rewarding. Most of the tech- 
niques required are not that difficult to learn, and a 
decent used microscope can often be picked up for 
under $300. The best part (if you are as obsessed with 
mushrooms as we are) is that you can spend quality 
time with your little fungal friends in the off season. 

Studying mushrooms with microscopy takes lots 
of practice, but new frontiers open up at each level. 
Beginners will find that simply looking at a mush- 
room's spores is fascinating and helps substantially in 
the identification process. More advanced microscope 
skills lead not only to facilitated identification but 
sometimes to stunning views and gorgeous micro- 
structures. 


Equipment 


To study mushrooms, you'll need a pretty good mi- 
croscope. The many microscopes in people’s base- 
ments and closets—forgotten gifts to twelve-year- 
olds whose enthusiasm dwindled a few weeks after 
Christmas—are usually toys, great for looking at hair 
follicles and the like but usually not powerful enough 
to help you study mushrooms. Some of the larger mi- 
croscopic structures of mushrooms can sometimes be 
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seen with these “garage-sale microscopes,” however, 
and if youd like to whet your appetite, we recom- 
mend trying to view the microstructures of morels 
(pp. 277-80) by slicing a thin section from the sur- 
face of a mature morel’s pits and using a tap-water 
mount (equipment required: garage-sale microscope, 
slide, cover slip, sharp razor blade, tap water, morel). 

But if you want to go beyond having a little fun 
just seeing some of the larger microscopic features of 
mushrooms, you will need a microscope with an oil 
immersion lens that is capable of magnifying things 
about 1,000 times. The eyepiece of the microscope 
will need to have an ocular micrometer in it so that 
you can measure things. You will want an electric 
light source, controls to move the stage (the platform 
that holds the slide) mechanically, and a fine-focus 
knob (not just a single, coarse-focus knob). 

You could buy a new microscope, of course. 
However, a used microscope will work perfectly well, 
assuming it’s in good condition. You might want to 
try shopping for one online, but we suspect that your 
best bet is to contact someone in one of the life sci- 
ence departments at a local university or community 
college. Former Biology 101 microscopes are not too 
hard to get hold of, and they are often dirt cheap in 
comparison to new equipment. 

You will also need some of the obvious micro- 
scope equipment—slides, cover slips, extra bulbs, 
lens paper, and immersion oil—as well as some very 
sharp razor blades and some chemicals (see at right). 
Slides and cover slips are available from many sources. 
If you are an online shopper, try one of the many 
scientific equipment sites on the Internet. Your ex- 
perience and preferences will dictate what kinds of 
slides and cover slips you need. Glass cover slips are 
wonderful but expensive and easily broken. You will 
need lens paper to clean your oil immersion lens after 
each use. If you cannot find lens paper online, try 
your local camera shop or your optometrist. Immer- 
sion oil can be purchased online as well. 


Calibrating a Microscope 


The little ruler in the eyepiece of your microscope 
is divided up evenly into units, but those units do 
not necessarily correspond to anything in particular. 


Thus you will need to compare the units on your mi- 
croscope’s ruler to the units on a special slide (called 
a stage micrometer) that has known values on it. 
Most microscopic mushroom measurements are ex- 
pressed in “micrometers,” also called “microns.” One 
micrometer is equal to 0.001 millimeter; the symbol 
for a micrometer is pm. 

Calibrating your microscope is simply the pro- 
cess of comparing your microscope’s units to the 
predetermined units on a special slide. Borrow the 
stage micrometer slide, if possible; you won't need 
to calibrate your microscope more than once. Once 
you have a conversion basis, you will need to do a 
little math every time you measure something. For 
example, if each unit on your yardstick equals 1.07 
um when youre using the highest magnification, 
something that appears 10 units long to your micro- 
scope is actually 10.7 um (roughly 11 pm) long. 


Chemicals, Reagents, and Stains 


While a drop of water is occasionally the best way to 
mount mycological specimens, the features of mush- 
rooms are usually difficult to see without using the 
stains and/or reagents that mycologists use. The bad 
news is, these chemicals can be very difficult to obtain 
(even for mycologists). Ata minimum, you will need 
the chemicals below. 


KOH 

Potassium hydroxide (KOH) in a 2-3 percent aque- 
ous solution is frequently used as a mounting me- 
dium (sometimes in combination with a stain like 
phloxine; see below). Although it is sometimes diffi- 
cult to obtain, KOH can usually be purchased with- 
out too much difficulty. Several major online vendors 
(including Amazon) have it available at the time were 
writing this. KOH, in a stronger solution, is also used 
to determine chemical reactions of mushrooms (see 


pp. 12-13). 


PHLOXINE 

Phloxine is a red stain that is particularly good for 
making hyphal (cellular) structures more visible. Ask 
a local biology teacher for help obtaining phloxine, 
or purchase it online. 
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MELZER’S REAGENT 


This reagent is often important to mycological mi- 
croscopy, and it is unfortunately extremely difficult 
to obtain. It contains water, iodine, and potassium 
iodide, all of which are fairly easy to acquire, but it 
also contains chloral hydrate, which is a controlled 
substance. Thus, you won't be able to buy it online. 
Virtually your only option is to beg it from a profes- 
sional mycologist. Offer to pay for it. If she refuses 
your money, find out what kind of toner cartridge 
the biology department printer requires and donate 
one to the office. Even mycologists have difficulty 
obtaining Melzer’s, however, and if the mycologist 
you know can't afford to provide you with some of 
her precious supply (or if you cannot find a mycol- 
ogist), your last resort is to try explaining your situ- 
ation to your doctor and getting a prescription for 
chloral hydrate (not likely; it’s a date-rape drug) or 
for Melzer’s reagent itself, which a pharmacist could 
mix according to the formula below if your doctor 
is willing to write it on a prescription (still not very 
likely but not unheard of). 


Water: 22.0 gm 

Chloral hydrate: 20.0 gm 
Iodine crystals: 0.5 gm 
Potassium iodide (KI): 1.5 gm 


Studying Spores 


Observing spores is the easiest of the various mi- 
croscope routines involved in mycology. You will be 
surprised at how useful it can be in the identification 
process to know whether a mushroom’s spores are 
smooth, spiny, ridged, pitted, and so on and to know 
their dimensions. 

You want to measure mature spores, since, like 
other parts of a mushroom, spores are little before 
they are big. The spore sizes quoted in mushroom 
guides and in technical mycological literature repre- 
sent mature spores, which, by definition, have fallen 
off the mushroom. This means that a spore print (see 
chapter 2) is the ideal source of your material. Take a 
clean, dry razor blade and scrape lightly on the spore 
print, collecting spore dust on the blade’s edge. If 
you have made a spore print on paper, don’t scrape 


Spores of Pluteus thomsonii (p. 320) 


too hard; you will be scraping paper particles as well, 
which will confuse things under the microscope. 

Tap the spore dust off the razor blade onto a 
clean slide. If you are studying a gilled mushroom, 
place a drop of Melzer’s reagent (preferable) or KOH 
on the spore dust, add a cover slip, and take a mo- 
ment to note in your journal whether the spores are 
amyloid, dextrinoid, or inamyloid. Melzer’s reagent 
has iodine in it, and a color reaction may be visible if 
you hold the slide up to the light. If the spores turn 
bluish black in Melzer’s, they are amyloid; if they 
turn reddish brown, they are dextrinoid; if there is no 
noticeable change in color, the spores are inamyloid. 
In many cases you will need to wait until you are 
viewing the spores through your microscope before 
you can see dextrinoid and amyloid reactions, but 
strong reactions, at least, can often be seen with the 
naked eye. 

Now put the slide on your microscope’s stage. 
Start at low magnification, bringing the spores into 
focus (they may be very tiny), and move progressively 
through your magnifications, bringing the spores into 
focus each time. Carefully add a drop of immersion 
oil to the top of the cover slip before moving to the 
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highest magnification (your oil immersion lens), and 
then turn the coarse-focus knob very gently and care- 
fully until your spores slide almost into focus. Use 
the fine-focus knob to make them completely visible. 
Going from low to high magnification is the only way 
to first locate the spores and then put them in focus. 
You probably won't have much luck if you start the 
process with your oil immersion lens; plus, you may 
easily break the slide or cover slip by forcing the oil 
immersion lens too far down. 

Sketch and describe the appearance of spores in 
your journal. You can also use a digital camera to take 
pictures through your eyepiece—and this works bet- 
ter than you might expect, after a little practice (you 
will have to experiment with your camera’s settings). 

If you cant get a spore print out of your mush- 
room, you may still be able to see spores by taking a 
single gill and mounting it in a “crush mount” (press 
on the cover slip with a pencil eraser, gently crushing 
and stretching out the gill). Under the microscope, 
search through all of the tissues for spores—but re- 
member that you may be viewing immature spores 
if you find them. If you can’t find spores with this 
method, your mushroom may be simply immature 
and has not yet developed spores. 

Measure spores with the ruler in your eyepiece 
and convert the values to microns using the conver- 
sion multiplier you established when you calibrated 
your microscope. Be sure your spores are completely 
in focus before measuring them. Also note that spores 
with ornamentation can create a little confusion with 
measurements; it’s usually best to measure the width 
or length of the spore without the 
ornamentation and measure the 
ornamentation separately. A good 
practice is to measure the length 
and width of at least ten spores. 
Be sure to record the dimensions 
of the smallest and largest spores 
you can find, but if these big 
and little spores seem aberrant, 
exclude their dimensions from 
your accounting. You will want 
to express the dimensions of the 
spores as two ranges of possibili- 


ties, for example, “7—9.5 x 4-5.5 


um,” which means that the thinnest spore you found 
was 4 um wide, the fattest was 5.5 pm, the shortest 
was 7 um, and the longest was 9.5 um. Tip: only do 
the math once. Write everything down in terms of 
your microscope’s units, ignoring the fact that your 
units do not equal microns until you convert the final 
numbers into the format above. 


Creating a Section to Study 


In order to study spores from a spore print (see 
above), you did not have to follow any particularly 
difficult routines to get what you wanted to examine 
on the slide ready for viewing. Other microscopic 
structures, however, require special techniques for 
creating a “section” you can look at. The difficulty 
involved results from the fact that you must create 
a cross section of the mushroom, a cross section so 
thin that you can look at it under your microscope 
at magnification of 1000x. 

Most of the structures you will want to observe 
can be seen by creating a cross section of the mush- 
rooms cap, with the gills included. Thus, “sectioning 
a pileus” is one of the most essential and basic labora- 
tory routines for mycologists. Creating the required 


cross section can take lots of practice, so you should 
prepare for disappointing results at first. We will take 
you through the actual razor-blade-and-mushroom 
routine in a moment, but first we want to give you 
the concept involved with sectioning a mushroom’s 
cap, since most sources frustratingly describe the rou- 
tine without giving you something to visualize and 
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attempt doing with your razor blade. The illustration 
on page 19 is meant to represent the idea behind sec- 
tioning a mushroom cap, but it should not be taken 
too literally (for example, we have widened the thick- 
ness of the section for visual understanding, but your 
actual section must be paper thin). 

‘The thing in the middle of the illustration rep- 
resents the section you want to create. On the left is 
the section in relation to the mushroom and its cap; 
on the right is a schematized diagram of part of the 
section under your microscope. You can see that a 
nice, Roman-aqueduct-reminiscent section would be 
a pretty nifty thing, allowing you to look at structures 
on the gills, on the cap surface, and in the flesh of the 
mushroom, with everything held nicely together so 
that you can figure out what’s what. The bad news is 
that it took less time to create the illustration than it 


is likely to take a beginner to actually slice a section 
like the one depicted. Both of us made many, many 
clumsy sections and “blood mounts” before getting 
the hang of it. 

Prepare to budget some money for razor blades, 
because successful sectioning requires very sharp 
edges. We're talking relatively few uses, and then it’s 
time for a new one. You'll have to search around 
at your drug store to find the old-fashioned, sin- 
gle-edged blades in the little safety boxes. Avoid 
double-edged blades; they are flimsy and, more im- 
portantly, dangerous, since you don't have a nice, safe 
edge to handle. 

The photos in at left take you through the pro- 
cess of creating a section like the one schematized 
on page 19. In the illustrations we used a 2 percent 
KOH mount stained with phloxine. 


Working with Dried Specimens 


Believe it or not, it is often easier to section a dried 
mushroom cap than a fresh one—and as we men- 
tioned above, examining dried mushrooms over the 
winter is a great way to keep your hobby going year- 
round. 

Break off a small piece of the dried specimen’s cap 
and let it soak in 90 percent alcohol for a few min- 
utes. Then transfer your specimen to a distilled-wa- 
ter dish and let it soak until it is soft (usually a few 
minutes). Don't be surprised if your mushroom piece 
starts spinning around once it makes contact with the 
water; something in the alcohol-to-water chemistry 
often makes this happen. 

Next, blot the piece of the cap well with a paper 
towel, then roll it up or fold it so that the gills run 
lengthwise in your roll-up. With a very sharp razor 
blade, begin slicing cross sections of the roll-up until 
you have managed to slice a very thin section. Trans- 
fer it to your slide (a dissecting needle or toothpick 
makes a good tool for this) and add your mounting 
medium. Your section should begin to magically 
uncut! itself; help it along a bit, spreading it out so 
that the gill sections are well separated. Your section 
should look more or less like the “Roman aqueduct” 
one creates with fresh material (see above). If your 
section is large, you may need to trim away parts of 


USING A MICROSCOPE TO STUDY MUSHROOMS 


the section with the razor blade or dissecting needle 
to avoid having too much material on the slide. 


Additional Resources 


Since our goal here is to introduce you to mycological 
microscopy, we do not want to get too technical; nor 
do we want to fill up the book with definitions of 
microscopic terms. In our descriptions of mushrooms 
in this book we have included more microscopic de- 
tails than are usually provided in field guides, and 
we have defined all the technical terms we have used 
in the glossary at the end of the book. But if you 


get to a stage in your microscopic studies at which 
more precise and comprehensive definitions would be 
useful, we recommend the sources below for further 
information. 


Largent, D. L., D. Johnson, and R. Watling. 1973. How to 
identify mushrooms to genus III: Microscopic features. 
Eureka: Mad River Press. 

Smith, A. H., H. V. Smith, and N. S. Weber. 1979. How 
to know the gilled mushrooms. Dubuque: Wm. C. 
Brown. 


. 1981. How to know the non-gilled mushrooms. 
Dubuque: Wm. C. Brown. 
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Mushroom with gllsor false gills ahi ois eta sastaiapeaavinsesinateehanpea aon tapies sine Es 2 
Minoo without gilsoni aaan a aiaia 6 
Growing shelf-like on wood; mushroom tough and leathery, corky, or woody (try tearing it in 


half); gills tough and hard (sometimes slot-like or maze-like) scccsaccsevessavensacsnsncodindtvensessndosanciens 
E E salmaaa ag aa seraneenaimanrenANents Key K, Pored Mushrooms on Wood, p. 62 


Mushroom with false gills (wrinkles or folds that are not plate-like and thus are not easily sepa- 
rable from the mushroom—try removing an entire “gill” with fingers or a knife point) ............ 


n yeaah etd ca aves oma aa Cease tenets eaten orgtankes Key L, Chanterelles and Trumpets, p. 66 
4 


Spore print pink to brownish pink ........ ee Key B, Pink-Spored Gilled Mushrooms, p. 24 
Spore print not pink to Brownish PINK ss nis oisindeniocdaneiardsemetsnedsdtoisiustsinesonadbolutousensedueporalaoeniaie 5 


Spore print white, yellow to orange, lilac, Of BICC sissstirseisieacimancsoninsoinaroeieosduisociaporninocneoeanioians 
snus bashinnialivinitoenndietienuneniastiinneasnivcnns Key C, Pale-Spored Gilled Mushrooms, First Part, p. 26 
Spore print brown to purple brown Gt blacks ssiisiscinisnavedsidabsnnnsscssmasaniadasaaondstsariéoouninorniouanteians 


desta ceysssesuateenssuensearviesteutvssdascssureieeeies Key H, Dark-Spored Gilled Mushrooms, First Part, p. 46 


Mushroom With Pores Om its undersides a a a 7 
Mushroom without POreSsssitaiostiisensiiesunrai unakaa anaia aaaeaii ais 8 


7) 


7) 


8) 


8) 


9) 


9) 
10) 
10) 
11) 
11) 


12) 
12) 
13) 
13) 


14) 


14) 


15) 


15) 


IDENTIFICATION KEYS 


Mushroom growing on the ground; cap and stem clearly defined; cap usually more or less round 
TD OULEL MIE sess cssacaaess cen’ edeadancetacccusansececsdsceaisestinediavaes’ Key J, Terrestrial Pored Mushrooms, p. 56 
Mushroom growing on wood, or if on the ground, then usually at the base of a tree trunk; cap and 
stem clearly defined or not; cap usually fan- to kidney-shaped or irregular (occasionally round) 
vce E A T E A E Key K, Pored Mushrooms on Wood, p. 62 


Mushroom with spines or “teeth” either on the underside of a cap, or hanging from a branched 
structure, of clumped together in anindistinet mMasSiussuunsnenianernnienana 


Mushroom shaped more or less like a ball (sometimes splitting open with maturity), or a ball 
taised up ona stem, ora ball set atop a starfish OF platter ssiinssciisscnssuesasusneesaussastereisesaeceanonesien 


Mushroom appearing like a tiny bird’s nest, complete with “eggs” oo... esse eeeeeeseeeeeeeees 
LEAREN AGNA ESNAERA NNNNA ENESES NANNTEN ESENES Key R, Miscellaneous Other Mushrooms, p. 77 


Mushroom shaped like a cup, a saucer, a goblet, a standing rabbit ear, or a bowl, with or without 
A SECU A Key O, Cup Mushrooms, p. 70 


Mushroom developing from a partially buried “egg”; at maturity covered (at least in part) with a 
brown to olive, malodorous spore slime; most species appearing in lawns and gardens (occasionally 
ITE OOS) cevese' ves saveut vesust A Key R, Miscellaneous Other Mushrooms, p. 77 
Mushroom not developing from an egg; not covered with malodorous slime; habitat varying .. 


Mashrooun with a clearly defined cap and stëm cgasi cess sacs eterno caincetnnasave bine nenvaesionacasnesarageusie 14 
Mushroom without aclearly defined cap and ste iijcousimnveuinimnausunnmamramnaananagine 15 


Cap shape convex to centrally depressed or vase-shaped; undersurface clearly visible, smooth, 
wrinkled, or nearly gill-like; rarely fruiting in SP MO isc vicesdccusocssscdesucesccestvetsrontansecsavtesevetouvdeeus 
singe vale en galeed wal radivea sean ced aan ea eRe Key L, Chanterelles and Trumpets, p. 66 
Cap brain-like, thimble-shaped, irregularly lobed, blocky, or saddle-shaped; undersurface rarely 
visible; most (but not all) species fruiting in SPN NNS nts ccusacavsataranduandenenuskronandestunonrionelneiansesaneesisae 
ian Cac gas una nae Ramen sen Key P, Morels, False Morels, and Saddles, p. 73 


Mushroom shaped like a branched or unbranched club, stick, or cylinder, or shaped roughly like 
acorral or aà head of cauliflower Or a NOSES ices icissicireadaryedtionnnenanirvanaunsiaenarereatindatannineninereatronays 

E ne E E ae ree re Key Q, Club and Coral Mushrooms, p. 74 
Mushroom not shaped as above........seeeeeees Key R, Miscellaneous Other Mushrooms, p. 77 
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Key to Pink-Spored Gilled Mushrooms 


1) 
1) 


2) 
2) 


3) 
3) 


a) 
4) 


5) 


5) 


6) 


6) 
7) 
7) 


8) 


8) 


9) 
9) 


10) 
10) 


11) 
11) 


Mushroom with a sac-like volva around the base of the stem ...s.ssssssssessssssessissisrsrrreresrrrsresees 2 
Mushroom without a volvas iiien is inaani 6 
Mature cap white, <3.5 cm across; growing terrestrially...........0100101010. Volvariella pusilla, p. 389 
Mature cap white or not, larger than above; growing terrestrially or on WOOd..........0:0seseeeeee 3 
Growing from stumps, logs, or standing trees; cap whitish to yellowish or brownish, silky ....... 

EUNE UTUS E EASON neste nsacenaueasnena ENEKEN PAANANEN AGENDAEN AEN EINA EEPE AANEEN Volvariella bombycina, p. 389 
Growing elsewhere cap Varying acisiapettaueivaueinasi ra leans AEEA ERNA EEEIEE ESENES EE 4 
Cap white; 5-15 CML acro SS irerrioisre iists aA Volvopluteus gloiocephalus, p. 391 
Caperaáy to brown Size VAL VINE otiledndiaiendiitmiundmdunieminstndGiudtmiessqmbGnaeions 5 
Growing gregariously or in clusters in woodchips, compost, greenhouses, and other urban settings; 
MA D1 ny RS Sc ngs taps inn ao a iaentantaracidecaves tans ansieuenpaeionitieagis Volvariella volvacea, p. 390 
Growing terrestrially in woods (occasionally in urban areas near woody or grassy debris); cap 2—6 
HU TSS chen enc cas rowenta E E O Volvariella taylori, p. 390 
Mushroom small (cap 1-5 cm); cap and stem brown to reddish brown; growing on the ground; 
without veils; odor strong, reminiscent of cucumbers or fish; cap, stem, and gills covered with 
prominent SEL siei ritriser isisisi ened santana deancimanesase Macrocystidia cucumis, p. 267 
Notcompletely as A OV Sa ynatensakan tutus ndueaniureaduiaranttgicaumyceutentanet iae ENE EEEIEE E 7 
Cap dull purple to lilac when fresh, fading to brownish; fresh gills pale lilac; odor fragrant; often 
growing in piles of organic debris ........sseesesssessesssssesresiserersrsrsrerrssrererese Clitocybe nuda, p. 142 
Notcompletely as- ADV Gia phatencusssntneneinesnetidnarapeminny cet anna NoT NETE E ETEEN ikes 8 
Growing on wet logs, usually in creekbeds and spring flood areas; cap dull to bright orange or 
red, rubbery, usually featuring a distinctive network of raised ridges (see p. 337) ...ssesseeseeee 

a a E E Rhodotus palmatus, p. 337 
WNoticompletely as QV aa srxitahiisisaasidsisdersisbvindentondsindeslod lous bisuptloieistibiniabhatalibanessssbiusdesincinesns 9 
Cap brightly colored. (green, red, otange; yelloW)iissniiiarisiiseiroicaiiiursssisiscasiriissirursssarissass 10 
Cap white to tAn Or WW cases cae cates ica nce uee E oeae NE EEEE SEEE EEEE ERA 17 
CAP greeiensiiisainsaniiiiniei aieiai ainsi eisiaa ierni aiie arena 11 
GCap not BlCCMevicsvescsecresteaivedssvevssdasrersssedsoestsaveosasdssaoassavaonaebs sdnaseseasauenssdeasauesssuvas ouvasseeanatenss 12 
Odor of anise; steni Whiteside aini aein aa Clitocybe odora, p. 142 
Odor GF Tacs Sti pree sossar iniii a Entoloma incanum, p. 172 


12) 
12) 


13) 
13) 


14) 
14) 
15) 
15) 
16) 
16) 
17) 
17) 


18) 
18) 


19) 
19) 
20) 
20) 
21) 
21) 


22) 
22) 


23) 


23) 


IDENTIFICATION KEYS 

Stem with a persistent but fragile ring; cap yellow; growing on wood; rare ...... cette 

aa ily cad A E san aE ean ade E et uaa ae ate oleeaaneto Pluteus mammillatus, p. 319 
Stem without a ring; cap variously colored; growing on wood or terrestrially...... eee 13 
Cap OFAN GCs scesesvaseatecestsssevadecassvevenbenseseseubneseat centers shdsesseasos E T 14 
Cap EMO ss centsutasdentiainiebendsnahialasasiutiadinadiudiadutinieiiehinesasatadiviciatlediauatuthsdatiaiedslinniutiadinnnainds 15 
Growing on the wood of hardwoods; cap CONVEX......seeeeeeeees Pluteus aurantiorugosus, p. 315 
Growing terrestrially or on moss-covered conifer logs; cap conic, with a pointed centet............ 

A E E Entoloma salmoneum, p. 174 
Growing terrestrially; cap conic with a pointed center... cece Entoloma murrayi, p. 173 
Growing on wood or terresttially; cap convex to Dat sisisessisccssstiescinvssisicsnesnsianinesrinecandesenene 16 
Cap usually bright yellow (occasionally brownish), 1-3 cm across; stem 3—6 cm long; usually 
growing Ol Céad WOO. jiiesclrassusascavacsatarscancstancsivedennegsncasinennisentanns Pluteus chrysophlebius, p. 316 
Cap usually dull yellow to brownish yellow, 2-8 cm across; stem 5-12 cm long; growing on 
terrestrial woody debris or directly from deadwood ........ cee Pluteus flavofuligineus, p. 317 
Cap and stem covered with dark brown granules 00... Pluteus granularis, p. 318 
Cap and stem without dark browni granules iu scsdcscssisssinaisasesutasivessswiasscoenssvinssvanscssnaiatescendeevens 18 
Cap essentially wilutte sais saiswnscvwns cupis'caane cochsaand cvunasoixiuwbscunt sana su NTEN 19 
Cap giay to DrOWD.ssiisissirsiiroceivnsesev irises tire 6tund senesan esr ESENE EENE EENEN EENET Naai 21 
Gills free from the stem; cap with brown scales over the center; growing on wood or terrestri- 
GAUL E A E E E E Pluteus petasatus, p. 319 
Gills attached to the stem; cap without scales; growing terrestrially........s.ssseseeeeesseeerreeeneee 20 
Gills crowded; odor not distinctive; usually growing in clusters... cece eeeeseeeeeteeseseeseaeaeees 

e A A E Clitocybe subconnexa, p. 143 
Gills close or nearly distant; odor mealy; not growing in clusters ....sssssesesseseersrerrrerrererrserrereees 

A A E E A A E ET Clitopilus prunulus, p. 144 
AHO IIS ON WOA essre arron oae aiee O S NAE EOT IAES AE Ee OEE OAE FOENT AAEE TA SOE OEE EAS 22 
Growing He 11M 1g vi Basaran yaar gacinsnenededounesaumiey gaa yediey arousing naaaymtityasattaetaaaanaadalanianty 25 
Cap brown; stemi yellOWissiusissssisesiseossssinrecasiisisisinikseriirasiieisisssiiiessvisave Pluteus romellii, p. 320 
Cap gray to brown; stem not yelow ec ends ses eno veh asco gba rahe send ema anna ound 23 
Cap gray to brownish gray, small (1-3 cm), prominently lined with cracks and fissures extending 


from the margin nearly to the center cieracartasarareacaecnenscnctmenessiveesawesns Pluteus longistriatus, p. 318 
Cap brown, size varying, not TTI weet ones ag visno sisti tarni tandita SR same eames 24 
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24) 


24) 


25) 
25) 
26) 
26) 


27) 
27) 


28) 


28) 


Cap small (1—4 cm), often with a striking veined pattern over the center .......eeeeeeseeeeteeee 
ee ee ee er ern ne er eee eee Pluteus thomsonii, p. 320 
Cap medium-sized to large (3-15 cm), without a veined pattern over the centef...... eee 
E E A A EEE Pluteus cervinus, p. 316 


Mature cap developing distinctive concentric cracks (see illustrations, p. 337); surfaces red with 
FOM e a T T E Rhodocybe mundula, p. 337 
Mature cap not normally developing concentric cracks; surfaces negative with KOH (not tested 
IMONE CASE) aorin aaa e OE EA ETATE OEE N STEE EE E TE 26 


Cap conical to bell-shaped, brown to tan; appearing in spring............. Entoloma vernum, p. 174 
Cap convex to flat, brown to tan or gray; appearing in spring, summer, or fall oo... 27 


Cap tan to light brown; appearing in late summer and fall .......... Entoloma rhodopolium, p. 173 
Cap gray to brownish gray; appearing in spring, summer, or fall... ee eeeeeeeeteeeeees 28 


Usually growing near amorphous whitish masses (“aborted” forms) and/or near species of Armil- 
laria (see pp. 101-3); summer and fall; clamp connections present........ccceceeeesseeeseeeeseeeseseneeee 

senda ands E ASEESSA EA AEE Nr AEETI ETE Aas Entoloma abortivum, p. 171 
Not usually growing near aborted forms or species of Armillaria; spring, summer, and fall; clamp 
connections Absent 5 sdesvsdiserssnsdinesacers uevianeviansveubeveansetanadeansieradiessietadstans Entoloma griseum, p. 171 


Key to Pale-Spored Gilled Mushrooms, First Part 
1) 


1) 


2) 
2) 


3) 
3) 


4) 
4) 


5) 
5) 


6) 


Spore print green; growing on lawns and in meadows; cap whitish with brown scales, 10—30 cm 
MNOS: 25 cudvdentusnwevssucasarisaanonnteanadcassmeaasdesadantdteraidutensisundisutaeainlgs Chlorophyllum molybdites, p. 135 
Sporte print MOL greetae enr eri ean doxss vase esi se esand esis desasd cease dbsduda soebasd doobed Eiin iio aiaa 2 
Mushroom with a universal veil, a slime veil, and/or a partial veil... cece cee ceeseeeeeees 3 
Mushroom with neither a universal veil, a slime veil, nor a partial veil... eects 24 
Mushroom with a slime veil (a slimy universal veil that does not leave a volva, patches, or warts); 
cap sticky whenfresh; Odor mealy siatanccsenrenianiuiionianioniesleiudieinitrccnemudandsdmds 4 
Mushroom without a slime veil; cap sticky or not; odor mealy or NOt... eects cess eseseeeeeees 5 
Stemdry and SEN a as inr e E AAAA Limacella glioderma, p. 265 
Stem sticky and baldini Limacella glischra, p. 265 
Gills free from the stem at maturity or nearly SO sessrsere n saecsissiiesieesenisierieiniseieseiesstasi 6 
Gills attached to the stem or running down it at maturity vic ssacecsareisatevnndessnteaaceientessnewsantieaels 16 
With a universal veil that leaves a volva, concentric rings, a rim, or flaky patches at the base of 


the stem (a few species lack distinct volval remnants on the stem base; the most common and 
widespread of these have surfaces that bruise reddish); many species with warts or patches (though 


6) 


7) 
7) 


8) 


8) 


9) 
9) 
10) 
10) 
11) 
11) 


12) 
12) 


13) 


13) 


14) 


14) 


15) 


15) 


IDENTIFICATION KEYS 


some have bald caps); with a ring on the stem, or if lacking a ring, then with a strongly lined cap 
margin; spores amyloid or inamyloid but never dextrinoid....... we. Amanita; Key E, p. 40 
Lacking a universal veil that leaves a volva, concentric rings, or flaky patches on the stem base; 
not blushing reddish to pinkish when bruised, or if blushing reddish, then the cap typically with 


scales rather than easily removed warts or patches; spores often dextrinoid, never amyloid ....... 


Cap white; scales, if present, essentially White sicsiscistisiotiniocmastanieiusisuatintatioutiorsticaatestoraosanieuns 8 
Cap more highly colored, or whitish underneath colored scales .......cceecse eee eeeeeeeeeeseeeeeeneees 9 


Growing alone or gregariously in grass; stem 5-15 mm thick; cap bald or nearly so... 
lathaadtbecavuopucagttnlesieige a gavag tus ldiusuelneioqumasattasddeaatvasneasrerd Leucoagaricus naucinus, p. 261 
Growing in clusters in woodchips and cultivated areas (sometimes in grass); stem 3—6 mm thick; 
cap covered with mealy granules cssnccciscscancssnsssovensamesinedessansavacte Leucocoprinus cepistipes, p. 262 


Cap at first uniformly pink to brownish orange, becoming pinkish to orangish with a darker 
center; surfaces not bruising OF StAUUNG vu sistseceisccissecmsiemesine Leucoagaricus rubrotinctus, p. 261 
Cap differently colored; surfaces bruising OF MOT csssicresarecsiracsdsarsavacseeacaunaceienstawnancsencanansiens 10 


Mature cap small (2—4 cm) and yellow; often growing near honey locust or black locust trees.. 
sdivuaddaadidadcedubdessadesbadens anidride congdsvadiassdeingioliadutanditsddadiedestads Leucocoprinus flavescens, p. 262 


Mature cap small, or larger than above, but not yellow; habitat varying... cess 11 


Cap whitish under reddish-brown scales; stem surface bruising quickly yellow, then slowly red- 


GS E A E A E AT Leucoagaricus americanus, p. 260 
Cap and scales variously colored; stem surface bruising faintly brownish, if at all... 12 
Mature cap usually <> cit Across coronae an a no EE AEE EE 15 
Mature cap usüally larger than above cesreeroerioii tones Enei sents s EA EA E 14 


Stem surface bald; odor usually pungent; cap whitish under pinkish to brown scales that are fairly 


well spaced and sparse except over the center; spores bullet-shaped......s.ssssssesesrersrrsrrrereserreesn 

saa séisasvgdbusi'esnsei sd s'ad von osool sdtasaasiesveeuta E T Lepiota cristata, p. 258 
Stem surface hairy; odor not distinctive; cap yellowish to yellow brown or rusty brown under a 
dense covering of scales; spores fusiform aiscscs sites sctouscsusiscesvesasecsavecias Lepiota magnispora, p. 259 


Stem 5-15 mm thick; ring fairly easily separated to slide up and down the stem; mature cap 


usually featuring a small central bump....s.sseseesesssseeeiesressiereree Macrolepiota procera, p. 268 
Stem 5-30 mm thick; ring not easily separated to slide up and down the stem; mature cap usually 
Teele Sahel! central TY secnsiovsaniovvativessnienddinesdderandacanseeanaerged wrouatnghanvbednaytasinasinansennehanietay 15 


Cap 6-10 cm across, with many small, pointed scales; ring flimsy, often featuring small brown 
scales on its underside; usually found in WOOdS ac sosacacsndsonnsnsinsssansnssnevaneions Lepiota aspera, p. 258 
Cap 5-20 cm across, with large, coarse scales; ring substantial, without brown scales on its un- 
derside; usually found in urban settings sacsscadcosnesennanesrwsvsnsneanivess Chlorophyllum rhacodes, p. 136 
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16) 
16) 


17) 
17) 
18) 
18) 
19) 
19) 
20) 
20) 


21) 
21) 


22) 
22) 
23) 


23) 


24) 


24) 


25) 


25) 


26) 


Growing directly froni Wobd csc ccsendsinhecnpcaduntanbeneatuianathanvaumeamuneateeaen 17 
Growing tetrestriallyanneresionennisaimnianna a i a iiia 20 
Gills running well down the stem; mushroom whitish and fuzzy overall, bruising and discoloring 
MOIS hesusei s R i Pleurotus dryinus, p. 314 
Not completely as above siusieiineuniininaeiisni iaiaaeaia ianei 18 
Cap and stem densely covered with reddish-brown to orangish-brown scales; gills attached to the 
stem by a notch spores amyloid vi scseniusscsiarcsesvenconsiusesnisincsuwedineoats Leucopholiota decorosa, p. 264 
Cap scaly or not; stem not scaly; gills not attached by a notch; spores inamyloid............00. 19 
Cap often with yellow shades; stem with a persistent membranous ring; stem base often 
PCIE iesise irei iosia e e i E EN E TEE Armillaria mellea, p. 102 
Cap usually lacking yellow shades; stem with, at most, a flimsy ring zone; stem base often swol- 
Lethagaducvasus ys ussiuscucynnucnaaegasossineceinnies ENNEN EISES NUNA GEENEEN CaN ESN N Armillaria gallica, p. 101 
Cap and stem both covered with powdery granules when young ....ss.ssessessesiessrsrisrerrrssrereee 21 
Cap and stem not covered with powdery granules siascisssisssicsissstvescinrotonsatsxsacerensnansesannseuneseie 22 
Cap and stem orange to reddish orange scvisscwsascuiasccaascnansisvases Cystodermella cinnabarina, p. 167 
Cap and stem brown to reddish brown.......ssesessessessiesessseereress Cystodermella granulosa, p. 167 
Cap tan to pinkish brown, bald or finely hairy but not scaly; gills broadly attached to the stem 
Or running dOWN HE yiiscansccagasiarscansinats stavessataucusaacavaaenvadghuaneigesnlynsemansiaas Armillaria gallica, p. 101 
Cap whitish to brownish, hairy to scaly; gills attached to the stem by a notch ...... eee 23 
Growing under oaks and other hardwoods; odor not distinctive; taste bitter or unpleasant....... 

EE T E E E A EE S Tricholoma caligatum, p. 376 
Growing under jack pine; odor spicy, reminiscent of cinnamon; taste similar but not bitter or 
PICASA undineidomicrigudensauneniebeneumitmdamiendines Tricholoma magnivelare, p. 377 
Gills very thick, waxy, distantly spaced, yellow, running down the stem; cap red to brown; mush- 
room appearing from above much like a bolete; spore print yellowish ........ ccc 

A A A S Phylloporus rhodoxanthus, p. 312 
WNotcompletely as aboye naisseurasta ore oresar EEPE a TEENE PEOP EEEE E 25 
Fresh, young mushrooms producing a white, colorless, or colored “milk” or juice when injured 


(best observed by slicing the gills with a knife point or by slicing the mushroom in half); growing 
terrestrially i voce sae kesen teenin iaado fated aaee aaee EAE iE EEEE Lactarius; Key F, p. 41 
Mushroom not producing a milk or juice when injured, or if producing milk or juice, then 
POWIE ON WOOd asrorni oesi eainiie iieiea Taanis en a ai a i ai 26 


Flesh white, crumbly, and brittle; stem usually brittle; cap often about as wide as the stem is long, 
broadly convex to flat or shallowly depressed when mature (never conical); gills not usually waxy; 
spore print white, creamy, yellow, or orange; spores with amyloid ornamentation.............000 


Sasol ala eu ae aaa ce eee E Russula; Key G, p. 45 


26) 


27) 
27) 
28) 


28) 


29) 
29) 


30) 
30) 


31) 
31) 


32) 
32) 
33) 
33) 
34) 
34) 
35) 
35) 
36) 
36) 
37) 


37) 


IDENTIFICATION KEYS 


Flesh and stem not usually brittle; cap shape and proportions varying; gills waxy or not; spore 
print white to creamy; spores with or without amyloid ornamentation... eens 27 
Gills separable as a layer (see p. 264); cap dry and unpolished, medium-sized to large; odor mealy 
BO TOU E E EA A 28 
Gills not separable as a layer; cap size and odor varying seseiisdsncdistisnensrdeintietatacdssienssiedutienmndn 29 
Under conifers; stature often stocky; spores longer than 5.5 pm .ssssssssessisssrssrsierrrrsrererrserrerrees 

E E A E Leucopaxillus albissimus, p. 263 
Under hardwoods; stature not usually stocky; spores <5.5 pm .ssssssssssseessrsserisrsierrrrsrereresrresreens 

A EE A E A E A E Leucopaxillus laterarius, p. 264 
Growing on the ground in leaf litter, in conifer duff, or on cones OF nuts .s..s.ss.sssssississesesresresee 

siisonenipaahuaneiandaawnanannaniaanedanstanentannerans Key D, Pale-Spored Gilled Mushrooms, Second Part, p. 32 
Growing on WOOK ssnin nei insi aiiis iiini 30 
Cap orange, brownish orange, ted, ór purplish red s.cisscissecesanccvdascvenscuaasevanccisrscnensioarsecandervers 31 
Cap differently colored is assivacssiss aaveansanspaneasventivediaraesnraceisansavansauosenvadgiunnstwue NENET ANENE 38 
Stem absent; cap densely hairy; gills Otarige ss cccssccssrssssrcsuredcasassnanees Phyllotopsis nidulans, p. 313 
Stem present; cap hairy, scaly, or bald; gills variously colored s.sisissisincccssscssassetssssanesersecosssdonss 32 
Cap thick and rubbery, usually developing a conspicuous pattern of ridges and veins, orange to 
red; usually found on well-decayed, wet wood in streambeds............. Rhodotus palmatus, p. 337 
Not- completely as a iar coc iene cue atecnees saetlrencbustetateesncaeeincesnvncsbvens cucsbineresmasuinaatencssies 33 
On wood of conifers; cap 3-12 cm across, red to purplish red, hairy to scaly; gills yellow .…....... 

sisal A A EEE E EOE Tricholomopsis rutilans, p. 381 
On wood of hardwoods or conifers; cap orange to brownish orange, bald; gills variously col- 
WESC E E A E E E mate emaesereenats 34 
Stem notably Dairy tO TOZ Eo a EE OEE EO EE ECER 35 
DSi ell el ssa dens. E aves svgnesivnwisoaaeauaasgnaieneaieasaivacasndgieneearqusivisusneasaraeesvedesvonarenaceumaiers 36 
Cap sticky; growing in clusters directly from wood; stem darkening to brown or black from base 
WEE E a thas gutta aaca sateen gun evens eodtrata ruuaiasanie Flammulina velutipes, p. 177 
Cap dry; growing scattered on and around deadwood; stem not darkening to brown or black.. 

scien dineraaverh cer irenanin era S Xeromphalina tenuipes, p. 393 
Mature cap 5-20 cm across; stem 1-2 cm thick. .sccsssssssanscnsneronnsees Omphalotus illudens, p. 292 
Mature cap and stem smaller than ALG OV eco tions tard aetna Doel oeieinian costa vend vek eovenalleeaneretatnanmtantats 37 
Cap convex, sticky when fresh; stem not wiry, also sticky when fresh; gills close or crowded, with 


edgesioften darker thani (COS ss aeaatavsacausndacnonneatd aeons uronaemmsnemnenaennnwaniat Mycena leaiana, p. 286 
Cap convex with a central depression, dry; stem wiry, dry; gills well spaced, with edges and faces 
CON OPO E serdar euanadenseanehetrgerna yeast Xeromphalina campanella, p. 393 
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IDENTIFICATION KEYS 


38) 
38) 


39) 
39) 


40) 
40) 
41) 
41) 
42) 
42) 


43) 
43) 


44) 
44) 


45) 


45) 


46) 
46) 
47) 
47) 


48) 


48) 


49) 


49) 


Without a stem, or with a rudimentary, lateral stem... eceseeseesseeeseeseeeceeeceeseeceseeseeeeeeeaeeaees 39 
Witha welkdeyeloped SHIM Sects ciiisean aaan ai 46 
Cap:dark gray to plack susicsadioisisotsioniatiuindsvintsotwinelnibebsiaobvvhensissdssdedidtatibiotsinabstauisioointsotsisoinis 40 
Cap differently colored sesnosusiussneisiies iaai es EE ETE EESE 41 
Mature cap 2-10 mm across; gills gray to black oo... eee Resupinatus alboniger, p. 334 
Mature cap 20-50 mm across; gills whitish to dull yellowish... eee cst cee cseaeeeeseeeeeeeees 
E E E E E E Hohenbuehelia atrocoerulea var. grisea, p. 206 
Gill edges serrated; cap 3—10 cm across; taste bitter... eee Lentinellus ursinus, p. 256 
Gill edges not usually serrated; cap variously sized; taste Varying... sees eeeeeeeeeeeeeeeees 42 
Gills folded together and “split” lengthwise (see p. 354); flesh leathery and tough ww... 
E T E Schizophyllum commune, p. 354 
Gills not as above; flesh not leathery and toughsssisisisriserisinsinseinissesiiissiisrsisiiss 43 
Mature cap 1-3 cm wide, woolly to velvety; taste usually bitter ............ Panellus stipticus, p. 294 
Mature cap usually larger than above; taste mild or mealy ..isiasscsscssssdcasadsanncevarcsnnsissoussinasans 
Odor and taste mealy; mature cap to 6 CM ACLOSS «sees Hohenbuehelia angustata, p. 205 
Odor and taste mild; mature cap larger than above iciassessssasssaasisancasoesaracens sietnansrnscurnosivancnnes 45 
Appearing primarily in fall, winter, and early spring; cap pale to dark brown; edge of cap not 
NS aces seit egg ram ape et Inula acta peo tages E E Pleurotus ostreatus, p. 314 
Appearing primarily in summer and fall; cap whitish to pale tan; edge of cap often lined......... 
Bist EEA EA ETENE AEE NAESER TEES Pleurotus pulmonarius, p. 315 


Gill edges serrated (see p. 256); cap brownish, often with a central depression; taste peppery ... 
sh consincsneh tc ih A E E E E E E E E Lentinellus micheneri, p. 256 
Gill edges not normally serrated; cap varying; taste varying ....sesreseesiereresrriersrrsisrerererrerere: 47 


Cap and stem brown, with a dense layer of hairs; stem tough, 1-2 mm thick; growing on hard- 
wood. sticks or woody CebiIS ninniniisniamidndnuondmuseneiedeuaundnd Crinipellis zonata, p. 165 
Notcompletely as Above nicseiree an aoras erasure AEE PPE OSAERA ENEEIER AAEE EEES 48 


Mushrooms medium-sized; growing in clusters on the wood of hardwoods; stem bases narrowed 
and fused; caps brownish to yellowish; stems whitish above and grayish to brownish below; gills 
whitish to pinkish, running down the stem sis:scscecnseisnsssancssvaceaavnce Armillaria tabescens, p. 102 
Not completely Be A OV Gira y eaten iirst onii eoii NNNNA inae NETA NE 49 


Usually growing in dense clusters of many mushrooms; cap 5—25 mm across, yellow to orange; 
gills cross-veined, running down the stem; stem tough; spores amyloid ...........:cscceseseeseeeeeeees 
E atvcar aces Rita aaa aa phase Statist eakeh canara aR acme Xeromphalina campanella, p. 393 
Notcomipletely 25 ADU ei ya ttat nalecintacsncnetarsuceanlasa nde ecemaccataticheccdeal asiani a aE sE 50 


50) 


50) 


51) 
51) 


52) 
52) 


53) 
53) 


54) 
54) 
55) 
55) 
56) 
56) 
57) 
57) 
58) 
58) 
59) 
59) 
60) 
60) 


61) 


IDENTIFICATION KEYS 


Mushroom mycenoid: fairly small and fragile; stem thin (<5 mm thick), usually hollow and not 
tough or wiry; cap usually conical or bell-shaped (but occasionally convex or flat); margin or entire 


cap frequently lined to pleated when moist; many species (but not all) growing in clusters....... 

siedsaueisaueavauedsauedoouehsdueds buen sauensuensdundonebaouusasuveasneeaoaeoasasoAstaeabneeastesabadoasiabasnaeastteagnaeastaoostaessneeagis 51 
Mushroom Not MVCN isisisi esua aeiiae aN ENUEN R ETUE 58 
Mushroom with a distinctive odor (crush acap) iuiu iieii iis 52 
Distinctive Oot lacking suiii iastesion sasiseiennneduyietliaciacieniaianioniiaeuas 54 
Odor mealy asarsaran aiena iiaiai Mycena inclinata, p. 285 
Odor bleachlikeninninsnnari iniiai a ia A a S EE AENEAS 53 
Cap white to. pale IY ies cava ttre ilies nairlaoraaupibadaanieantakonnupiiiienneeiae Mycena niveipes, p. 288 
Cap DROW ss icixs ncinaasnsaniesosencaseane ceivan eiiennanna genet AEN EAEE ena Mycena semivestipes, p. 289 
Blue shades present on cap and stem, at least when young; growing alone or scattered ............. 

svnna alisha vehi teneitshadennn bss T Sughd deine ctah NESS Mycena subcaerulea, p. 290 
Blue shades absent; growing alone, scattered, gregariously, or in Clusters.......e ee eeeeeeeeeees 55 
Fresh stem exuding a red to purple juice when squeezed or sliced cis ccissccssneisinssenacssaessonestarnssens 

susan tibatow hand cenb Busing nah Bean GA Sedan Sa Sabah eA UAE AARNE Lea MENACE Mycena haematopus, p. 284 
Fresh stemi not exuding red to Purple juice si sccssvedisiwesarecsdncrsasadsaunssavacerasivesansgeansecundsaancseneanente 5 

Cap and stem bright yellow green to green or greenish yellow when fresh ......ssssessseseesssseesee 

A E A E E E AT Mycena epipterygia var. lignicola, p. 283 
Cap aiid stem. dittenently colored sc bier ans sat e iE aa EEANN EER NEE 57 
Cap tiny (usually <1 cm across); mushroom growing on the bark of living trees... eee 

E tachi E A E E Mycena corticola, p. 282 
Cap 1-6 cm across; growing from well-decayed hardwood logs......ssesssseseisseesisrerrrerrererrsesrereees 

A A A Mycena galericulata, p. 283 
Gills sunning down thestem (truly decutnette) e.scciucocosrecouseceibons cecousererdesesaessccnsescassiecmusacsecte 59 
Gills attached to the stem narrowly or broadly, or barely beginning to run down it (adnate, ad- 
nexed, sinuate, subdecurrent) .....seessssessseesssessssssessesssresssrersssentssteesstetssrtrssrrressiressnensreeesssress 63 
On wood of conifers in the northern Midwest and Ohio; cap and stem velvety and brown; stem 
10-30 mm thick; spore print yellowish s.scsscsecstasensrsessnevsssennteveds Tapinella atrotomentosa, p. 369 
Not:complerely as AO sets casa wasn osetia vase gases viiki saava cede aaa 60 
Cap and stem black to dark grayish brown; cap with a navel-like central depression................ 

shine anansiphyanloedanierartonr te E nian ean ecuritae Arrhenia epichysium, p. 103 
Not:completely asaber ee a re nae Teer nee ve en RT ar ae 61 
Cap and stem densely hairy; cap purplish at first, soon fading to brownish; stem often off-center 


seer aeepecureeciadin tar E ater an amernaneGAN Panus rudis, p. 296 
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61) 
62) 
62) 
63) 
63) 
64) 


64) 


65) 
65) 
66) 
66) 
67) 


67) 


1) 


1) 
2) 


2) 


Cap and stem not densely hairy; colors varying; stem central or off-center... cee 62 


Flesh tough; cap, gills, and stem purplish, becoming brownish.............. Panus conchatus, p. 295 
Flesh soft; cap brown, becoming yellow to whitish, gills and stem white to yellow... 
E E E E A E Gerronema strombodes, p. 183 


Matute cap > 5 om ACHOSS iannis a E T 64 
Matutecap usúally <5 crni AGO SS ueniens usasa aaier aiarra 65 


Usually growing from wounds on standing trees; cap white, becoming buff to pale tan............ 
suis buna E E E Hypsizygus ulmarius, p. 219 
Usually growing on stumps, fallen logs, or buried deadwood; cap brown to gray ...sssesesseseeeee 
arasan eo eTO ENEEK E S EESE Se TEE Megacollybia rodmani, p. 275 


On well-decayed wood of conifers; cap and stem yellow to olive yellow; KOH purplish red on 
CAP arera ara Nenn N EE EA TEEN TEE EAN ANE CN Ea Callistosporium luteo-olivaceum, p. 126 
On wood of hardwoods or conifers; cap and stem differently colored; KOH negative to olive on 


a E E E eatsoaeniotnastysieibabeats sites cen satsesernee eS 66 


Stem black or very dark brown, 1—2 mm thick; cap whitéss.icissscssssssieraorsseessssvarsevenecdarneees 67 
Stem differently colored, 2—5 mm thick; cap color varying.......ceescseseeeseeseeeseeeeseteeaeeeaeaes 68 


Cap widely pleated, with a navel-like central depression; gills usually attached to a collar that 
encircles thë SES Nih ixicacintqessacavasccvasatyaasasaazevesneinecisaarevedseiaocataarousaqniensiion Marasmius rotula, p. 272 
Cap not pleated, convex; gills beginning to run down the stem........ Tetrapyrgos nigripes, p. 370 


Stem and flesh tough; cap cinnamon brown to pinkish tan; stem velvety, darkening from base 
upward witha Essia antea E E Gymnopus dichrous, p. 188 
Flesh soft; cap white to gray; stem bald, not darkening with age .....sssessesseesrrsrerrrerrereee 69 


Usually growing alone, gregariously, or in loose clusters; cap gray to brownish gray ........ss.e... 
E E A A E E E T Clitocybula lacerata, p. 144 
Usually growing in dense clusters; cap grayish brown over the center.....sssssssrereereererreee 


A E E E GrsanionteidGudeNiGie Clitocybula abundans, p. 143 


Mushrooms medium-sized; growing in clusters on the wood of hardwoods; stem bases narrowed 
and fused; caps brownish to yellowish; stems whitish above and grayish to brownish below; gills 


whitish to pinkish, running down the stem vincscscscncessnsecanessiacomavers Armillaria tabescens, p. 102 
Notcomipletely AsabOVeaicuanmnounianuimaauairae meneame 2 
Gills yellowish orange to bright orange, repeatedly forked, running down the stem; cap surface 


soft to the touch; at least some spores dextrinoid ........e ee Hygrophoropsis aurantiaca, p. 215 
Notcomipletely as- above serres iriver teir sestisarsiuin esurire inoa KENN ESEK ENSKE EA NEENA SANESA 3 


3) 
3) 


4) 
4) 
5) 
5) 
6) 
6) 
7) 


7) 


8) 


8) 


9) 
9) 
10) 
10) 


11) 
11) 


12) 
12) 
13) 


13) 


14) 


IDENTIFICATION KEYS 

Fresh cap green; odor strong, of anise ....sessessessesssessisrersrerererrrerrersrerreesee Clitocybe odora, p. 142 
Cap not green, or if green, then odor not strongly of anise ......s.ssssesssessessiessrssisrersrrsiersrrrereseee 4 
Odor strong, of bleach; cap gray to gray brown or black; under conifers... cesses 

E A E E E Mycena leptocephala, p. 286 
Odor not bleach-like; cap color aiid habitat varying eissciisirisissiriisisaisisarisrisisirenaisoisnars 5 
Gills ranning down the stena (truly decurrent) icscsintsnsnesioncsesiseiecannedanioniitincieducicastiennetetaninans 6 
Gills attached to the stem narrowly or broadly, or barely beginning to run down it (adnate, ad- 
nexed, sinuate, subdecurrent) .o.....eeecceeesseecescscesescscesescescessaesecessecccesssecessasesseacesessaacececeaseseaues 15 
Cap Diig ht Gta 0e eo is cthivsdesnasionatiaraniadetidansionnienmnaneatsiasioinisoniaiunnienaaenandutnanianasiemniseune 7 
Cap HOE DRGIE OLA GS ccsosecssceueee roeide roaa uana oea a EEE USEAT ON EEEIEE EEE EA EEE 9 
Mature cap tiny (<15 mm wide), with a lined margin; growing scattered or gregariously in 
WIGS kona sune SAEN EEN EENETI enen Getne cehaaa nies SENN ENEN EENET EANA GASE Rickenella fibula, p. 338 
Mature cap larger than above, without a lined margin; habitat and growth pattern varying...... 

abival esushavea sats schebsauand divagaisaadsveage a cuavgesvend sunndaivaescunes saneseay satan eaninas toads nase iyabeatenaanneansestats ines: 8 
Growing in dense clusters near stumps or recently removed trees; mature cap 5—20 cm across.. 

a avin ge anno nth ay unas dana sndaasiwandewsa enon avengaiona Omphalotus illudens, p. 292 
Growing alone or gregariously but not in clusters; mature cap 1-3.5 CM ACrOSS......seeseeeeeeeee 

A ibaa T Hygrocybe cantharellus, p. 210 
Cap shoehorn-shaped, or rolled into a funnel shape; odor mealy ow... eeeseeeeseeeeseeeseseneees 

A T E Hohenbuehelia petaloides, p. 207 
Cap not normally shaped as above; odor fragrant, sweet, or not distinctive... cece 10 
Fresh cap convex and pale, dull orange to orangish buff; gills thick, distant or nearly so; odor not 
CSIC ES iacimiatimdmnnannanrnunennangunersdivmlamielumeiienant Hygrocybe pratensis, p. 213 
Not completely as IOVS sa casnt cg sco reset reiatcenngscsuneniegeesctanusgaearteeungeoinoibinbcorienocteiearanshtencastaoneeiuas 11 
Cap- white to Duff a capt ta tknsn ncn sna ucneautnetusinetsoanis ENO ENE Ea OEE O EON PAE EEE SEE ETES TEES 12 
Cap mote Highly colorediseruarriritasa nirin na aE EE OEA 14 
Gills distant or nearly so; cap greasy to sticky; stem 2-9 cm long, up to 1 cm thick... 

E E E E E E omnmTeTe Hygrocybe virginea, p. 214 
Gills close or crowded; cap dry; stem dimensions varying scsssesessecisaviosascaneeiesenenaveasavansnecsanens 13 
Gills crowded; stem to 15 mm thick; stem base with copious mycelium but without rhizo- 
POR ach E E tantonetnauion Clitocybe subconnexa, p. 143 
Gills close; stem to 7 mm thick; stem base attached to rhizOimOr pls sissiccssicasavcaenessiaeosinsenendoenne 

sree im casas watt E tonne O eneaa a nme aes Clitocybe eccentrica, p. 141 
Usually growing under conifers; cap brown; stem often enlarged toward base... 


a E E E ae an aan ee aneAN Ampulloclitocybe clavipes, p. 101 
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14) 
15) 
15) 
16) 
16) 
17) 
17) 


18) 
18) 


19) 
19) 


20) 
20) 


21) 
21) 
22) 
22) 
23) 


23) 


24) 
24) 


25) 
25) 


26) 
26) 


Usually growing under hardwoods; cap pinkish tan; stem usually equal... eee 

eset ec oaltes it tos ak rena Rta haan dea ete an eremlasietetateanmaats Infundibulicybe gibba, p. 220 
Stem with a long, underground taproot; cap convex to flat....ccceccseescsese cee eeeeeeeeeeeeeeeeneees 16 
Stem without a taproot, or if with a taproot, then cap conical csisscsassostesoriurecdioncsovesioaicennins 17 
Mature cap large (usually 8—12 cm) and brown; stem usually finely hairy to scaly; spores ellipsoid 
OONAN a AE E Xerula furfuracea, p. 394 
Mature cap smaller (usually <8 cm) and pale brownish to white; stem bald; spores limoniform 
to amygdalifori sasicesssanadsacaeitidsnasdestoutatsomnapeiansdeatoieneadanansiniabesiandaiabins Xerula megalospora, p. 395 
Cap and stem pink; growing in grass (lawns, meadows, etc.) .......:sec Calocybe carnea, p. 127 
Cap and stem not pink, or if pink, then not growing in grass .....sssesssessesessieeeresrsrerrresrereree 18 
Fresh cap dull to bright yelloW.ssierissssesirssiisrietiisisesinrisesniinssdisisdesriisienicsadesikdiseseriiréssidisi 19 
Fresh cap not Vell OW itaasicisns eras avatn shan ncaa aGavasian sancnantunsicnsaaanesnensanunyCiarstanestenyavabentinaatlteniansnaye 24 
Growing from shells and nut debris of walnuts and hickories; cap <2 cm across ......ceeseeeeeeeee 

maiean Avail Bava lve sve a ais Mycena luteopallens, p. 287 
Not growing from shells and nut debris; cap variously sized... cccseessesesceseecseeecaeseeseaeeeees 20 
Fresh Cap sticky toslimy; gills thick sicansscisasiassarwunsquxasscunseneracsnnagaasancansasaastensstunataressareacaeaotvias 21 
Fresh cap dry; gills not thick scsrsacesscsiassvsanssanessannecvangsasacessansaaaratuaesiondnsaussinasiibnsnsaadieaivantnris 22 
Cap convex to flat, usually bright green when very young and fresh but quickly fading to dull 
greenish-yellow or straw yeloWsseriicnianioniesnunioinarionaisa Hygrocybe psittacina, p. 213 
Cap bell-shaped to conic, bright yellow sisiaisinsisinisiinsiiecsisrasisuansbeapiess Hygrocybe persistens, p. 212 
Under conifers; odor usually mealy; stem to 2 cm thick and cap to 12 cm across; cap yellow when 


young but becoming brownish to yellow brown... eee Tricholoma equestre, p. 376 
Under hardwoods; odor not mealy; smaller than above; cap remaining dull to bright yellow 23 


Found in spring and early summer; stem base attached to pinkish rhizomorphs; cap 1-4 cm 
äcrosss gills very crewed iniudeudataasnsonnpimiensiauiondemss Gymnopus subsulphureus, p. 191 
Found in summer and fall; stem base attached to copious mycelial fuzz, but not rhizomorphs; 
cap 3-7 cm across; gills close or nearly crowded .c.sicesasiesossesonderonens Marasmius strictipes, p. 274 


Purple shades present on cap and/or gills when mushroom is fresh iscssssssasssssssseeseaversaveonee 26 
Purple shades absent on capand gillsusiisssitisrisirisinriiseininienessiasienniia iranin 30 


Odor strongly of radish; cap 2—6 cm across; gills thin and whitish............. Mycena pura, p. 288 
Odor not radish-like; cap variously sized; gills Van 71S sin asanetossassnestsneruieetaneasnesaspecatveemanesae 27 


27) 
27) 
28) 
28) 
29) 


29) 


30) 


30) 
31) 
31) 


32) 
32) 


33) 


33) 


34) 


34) 


35) 
35) 


36) 


36) 


IDENTIFICATION KEYS 


Growing in sand dunes near pine trees; gills purple; cap purplish when young but soon brown- 
WSs iba E A E EE A en mene Laccaria trullissata, p. 229 
Not growing in sand dunes; gills and cap varying cast caecosnendnarendswedanenessnnaneesanivennteeosaeranarasies 28 


Mature cap <4 cm across, usually featuring a central depression, purple fading to lilac buff...... 
dundaotatebshapoanupbundbblaladsaibidassbenalinadueniamsdesiedetunsdadapiiantiesienutdovaxiaduviady Laccaria amethystina, p. 226 
Mature cap larger than above, convex to flat, variously Colored......ccececseseseseesseeetstseeeeseeees 29 


Cap purple when young but soon brownish; gills thin, close or crowded, pale lilac fading to buff; 
odor fragrant ienesis iieis eiin N i Eaa ENKER EES EEA NETESE ENS Clitocybe nuda, p. 142 
Cap pale lilac when young, fading to whitish or brownish; gills thick, distant or nearly so, deep 
purples odor not distihictiVe sinsear Laccaria ochropurpurea, p. 227 


Odor strong, fishy or reminiscent of cucumbers; cap brown to reddish brown, 1—5 cm across; 
gills whitish becoming yellowish; KOH olive on cap; surfaces covered with lanceolate cystidia. 
scan CANNAE easton ea ta ENNES NENAS ean autem EENEN Macrocystidia cucumis, p. 267 
Not completely As AD OVE sa: cuisasusssswansswadsauanscewscninatewiadeuasdeasesssaasadoadeunaseisneatnniudascusnssuetenwmeciaue 31 


Growing in grass (lawns, pastures, etc.), often in fairy rings or arcs; cap pale tan, broadly bell- 
shaped; gills distant; stem COU g Divessassavnscavercsandesanvasnaausunencnsestiecsanentanne Marasmius oreades, p. 271 
Not completely as AD OVE sai cvssssvessswansscewtecuamesucta dens tashac aan centeantenieabasutnnsiensdnsaaie ahsevinsseuntanine dese 32 


Stem surface densely hairy to velvety Or FUZZY seasccicaassccdens cesssdttesdensssveaseenediens cosrcdanainnacins 33 
Stem not densely hairy to velvety or fuzzy, or merely fuzzy at the very base .......eeseseeseeeeeeee 37 


Cap and stem densely hairy, tawny brown to golden brown; stem 1-2 mm thick; cap 10-25 mm 
ASAA S E A E EA Crinipellis zonata, p. 165 
Cap bald or finely velvety; stem velvety to fuzzy; colors varying; stem width varying; cap size 
VAL Y UND A E E E E A TE 34 


Cap sticky when fresh, brownish orange, rubbery; stem 3—5 mm thick, darkening to brown or 
black from the base ap wate ticismisamiannasneietnennionuionmininns Flammulina velutipes, p. 177 
Cap dry, variously colored, not rubbery; stem not darkening as above, or if darkening, then <3 


n ga Cl eean er oe E EE E E 35 


Stem long and wiry (30-100 mm long and 1-2 mm thick); cap <3 cm across, orange to brownish 
orange; KOH on cap negative sacsiansvsssarsannddeantsesneniateneonsss Rhizomarasmius pyrrhocephalus, p. 335 
Stem not long and wiry; cap size and color varying; KOH on cap not negative .......e eee 36 


Cap 0.5-2 cm across, bald, reddish brown fading quickly to pinkish buff; stem reddish brown, 
often with spongy lower portion; KOH green to black on surfaces... cesses eseeseseeeseseneees 
vesuab dtysansnebetesssspbscdvetespeneiecateysdestaaicevees A E Gymnopus semihirtipes, p. 190 
Cap 2-7 cm across, finely velvety, orangish brown to brownish orange; stem colored like the cap, 
without an enlarged spongy portion; KOH dark reddish brown on Cap....eeeeeseeeeeeeereeeeees 
faci tn data ant fess cncesaea sed na na ora aaa seat mentees Xeromphalina tenuipes, p. 393 
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IDENTIFICATION KEYS 


37) 
37) 
38) 
38) 
39) 
39) 
40) 
40) 
41) 
41) 
42) 
42) 
43) 
43) 


44) 
44) 


45) 


45) 


46) 
46) 


47) 
47) 


48) 


Stem wiry, 1 mmacthick or less; cap pleated, <3 Cit Ber G8 sirensis anii 38 
Stem not wiry, 2 mm thick or more; cap sometimes lined near the edge but not pleated, size 
Ie aay ecg eee neat ea eSEE KE ASEENAAN EAN EEE EREEREER CORA TEERAA E ENOAT G 40 
Growing on petioles of fallen sycamore leaves; cap white to pinkish, usually lacking a navel-like 
central depress sia ciicidsiesecssouiiadcstoudinsbacascinnebiniwuinionesioainigersiablansiuniaaii Marasmius felix, p. 270 
Growing on leaf litter and woody debris of various hardwoods; cap whitish, pale grayish brown, 
or orange, witha navel-like central depresstO ois cinissesisoisntsnsusedsitunsisolidssininoluinnesdsoniivorinoinns 39 
Cap whitish to pale grayish BrOWDenerrisrsarisirisriiesiiseiss Marasmius capillaris, p. 269 
Cap dill 06: bright Orangessa Marasmius siccus, p. 273 
Cap and stem both sticky to slimy; cap 1-3 cm across, at first green but soon fading to greenish 
yellow or straw Yellow isiniigsinnascisasessransinansssetiasersabienacsveasiraneisasensneed Hygrocybe psittacina, p. 213 
Not completely as AO Ve vissancssavisnassvaserstsdenessvraasesasinanevsaasssanibantenaanquaoneishedssoaneunaderancriendvannanies 4] 
Cap 5-12 cm across, pink to reddish; stem 1.5-3.5 cm thick; stem and gills initially white but 
soon developing reddish spots and discolorations ..........:ceeseeeees Hygrophorus russula, p. 216 
Not completely as Ab Oye iiss icasicisscisesssaaodsssuviangursnevadsevestiennsiwinieraatdicusdedsansmssedtndsunanuinenae 42 
Fresh, young cap bright red to bright orange; gills thick and Waxy... eeeeeeeeeeteeeeeeees 43 
Fresh, young cap differently colored, or if bright red to bright orange, then gills not thick and 
WAKY essnee n n aa eide a deae nia E 46 
Cap CONIO eh EEE EE EEE I TEE EN 44 
Cap convex te Dellasiaied cuisenscnsonnenimndiuiibtiadiidinidbnicni O EA 45 
Surfaces bruising and discoloring black with age... eects Hygrocybe conica, p. 211 
Suüttaces not blackening a. sta cncapeoraeiduseacasesaasithaautnase tant EEE EE Hygrocybe cuspidata, p. 211 
Cap 2—4 cm across; gills broadly attached to the stem; under hardwoods .......ssssessseieseeesereeeee 

A A A A A A E E AAT Hygrocybe miniata, p. 212 
Cap 3-15 cm across; gills narrowly attached; under hemlock, other conifers, or hardwood....... 

E E A ident herded hd AT Hygrocybe punicea, p. 214 
Growing in clusters azid stem 12 em ENCE cay catendasacvate rear ovaatytdadaenducas ei aaduiinduensdyeaus eeeatmeasat 47 
Growing alone, scattered, or gregariously, or if growing in clusters, then stem <1 cm thick....... 

Su ae gu ta ne Geta ere was epee nascar pce ano 48 
Cap white; gills very crowded; usually found in woods.............0 Clitocybe subconnexa, p. 143 
Cap grayish brown to yellowish brown; gills close; usually found in disturbed ground in urban 
areas but also found in WOO S nsxcenetsnarenineuienidnanmarenmmearnen Lyophyllum decastes, p. 267 
Cap small (to 2 cm across), conic, brown with a blue or bluish edge when fresh and young; stem 


30-80 x 1-2 mm, with blue shades when fresh and young; growing alone or scattered on or 
around the deadwood of hAandWwO GS ssresssnevsssesaneceataiersansssonceiennareeass Mycena subcaerulea, p. 290 


48) 
49) 
49) 


50) 
50) 


51) 


51) 


52) 
52) 
53) 
53) 
54) 


54) 


55) 
55) 


56) 


56) 


57) 
57) 


58) 


58) 


59) 


IDENTIFICATION KEYS 


Cap and stem varying, but blue shades absent; habitat varying 0... eeeeeeseseeeeeeeeeeeaes 49 


Gills pinkish flesh color, fairly thick; cap and stem orangish brown to brownish orange, reddish 
brown, OE TA ah cscs avnsdancneaidienentoiediqnuusbienbonanbeuisdunitantsustanienindsiannsibvistasusinruduamianatducaewanantanion 50 
Not completely ASA OVG isc irisean eia A a E E ETUE s 55 


Matute cap <3 cm across; steni <4 min thickesiseisieiariesiaie a a 51 
Mature cap usually larger than above; stem thicker than above.....ssorcssorsessesssecavecsonssanes 52 


Cap usually not strongly lined; spores with spines about 1 pm at the base......sssseseeereeeeee 
E Notas A E small forms of Laccaria laccata, p. 226 
Cap often strongly lined; spores with spines featuring wide (>1 pm) bases «0... cesses 
E E E E Laccaria ohiensis, p. 228 


Growing under hardwoods with no conifers nearby; not growing in sphagnum... 
E E E E manent Laccaria laccata, p. 226 


Stem 7-14 cm long; growing in sphagnum, usually with spruces, tamaracks, or alders nearby .. 
sistas guancnaiedeksnaranhanansh ea gnalne dirty agate pea da enna tenn saaneneianntamaaeuneuncnnnionanta Laccaria longipes, p. 227 
Stem shorter than above; usually not growing in sphagnum but, if so, with pines nearby ..... 54 


Cap usually orangish brown and bald or finely hairy; spores round or nearly so, with spines 1-2 
Ste LOG asin asang seasansivaationianie sian cesar enean enei N AENDE ENENDENI Laccaria laccata, p. 226 


Stem exuding a yellow to purple juice when sliced or squeezed; gills yellowish to yellow, with 
maroon edges cap to F emi ACROSS tdaiucicsuneetaesuvaesurncsroncsasqeireteines Mycena atkinsoniana, p. 282 
Stem not exuding juice; gills not as above; cap size varying. ausmuimnnninnrnmmadinauanane 56 


Growing in dense clusters on the wood of conifers; cap 1-5 cm across, reddish brown but fading 
to pinkish buff; stem bald, reddish brown to purplish brown (contrasting starkly with the cap 
after it has faded) a.sinshucetnmcnsnnmcianarnatomliaiosiauieneat Connopus acervatus, p. 146 
Notcomiplerely as aboye saycassceusce hie sinnnunntaescnsencagescngnustices OEE SEE POLEST EAEE AEE OI OEE FIRE E 57 


Cap small (<2.5 ci across) and Orangesiisssiseiseseiissirisoisiisis einioes ennai anal sabacewnnl sanina 58 
Cap not þoth small and Orange ta aceccatersdexrtetnesdaeotarqrontnentanenssetamntiveneraar eran maenaala: 59 


Cap conic to bell-shaped, orange centrally and paler toward the edge; stem whitish to grayish, 
often with a taptOOtassisoissinesiiisesiiseik Goin hh es stan sai iania seas Mycena leptophylla, p. 287 
Cap convex to flat, orange to rusty orange overall; stem whitish above but reddish brown to black 
below, not forming a taproot cai vaisrsipiaecninerantnente saan ovaiereandueiaevanens Marasmius sullivantii, p. 274 


Growing in grass, woodchips, or disturbed ground in urban areas; cap convex becoming flat; 
oo MOOS a PR E 60 
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IDENTIFICATION KEYS 


59) 
60) 


60) 


61) 
61) 


62) 


62) 
63) 
63) 
64) 
64) 
65) 
65) 


66) 


66) 


67) 
67) 


68) 


68) 


69) 


69) 


Growing in- Woods; cap aind BEGIN Varying ors icasannetanrareteaterantatantncsincenimeantadnevessiead waadanansa 62 


Usually found in woodchips, growing in clusters; cap dark reddish brown, fading to tan; stem 
often attached to conspicuous rhizomorphs........ccecseeeseseeseeeeeees Gymnopus luxurians, p. 189 
Usually found in grass or disturbed ground, growing alone or gregariously; cap brown to tan or 
grayi stem not attached to VHIZOMION PING meisncsscstorintsncdisetntroraiowrnapceniondsanduniasbaasnnsieadinsuadiniiias 61 


Cap gray; stem often conspicuously short in comparison to cap Width ........ cc eeseeeeeeeeeteeee 
E E A A Melanoleuca brevipes, p. 275 
Cap brown to tan, stem MOT AS: ADOVE siisicctssintdunarelaocercodandenonens Melanoleuca melaleuca, p. 276 


Cap and stem sticky to slimy when fresh; cap 2-8 cm across, whitish at first but soon becoming 
brownish to grayish over the center; appearing under hardwoods in fall .......ceeeeeeseeeeeeeeeeees 

sipkadista ned ta nanan Saurnaasanaleasnaiasaatann saauaaishunseianatannaiennnasaasdelgnstnsiaintnanann’s Hygrophorus occidentalis, p. 215 
Not completely as ADO Ve is: sesss.ccssssuiedasnsssvssacvssagniotsraandysoasbannsniatarienaidiadeusadsanicemandunnndvassmudts 63 


Gills broadly attached to the stem; cap 3—11 cm across, whitish to brownish, with a darker brown 
center; stem 5-10 cm long and about 1 cm thick wo... Marasmius nigrodiscus, p. 271 
Not completely as ADO Ve iis cacsatectodisaadexssusssdnvssaguxadsvaausventeunaiuaaiervasaniaadeasadctbdndndinsndresanenaties 64 


Cap essentially white overall (perhaps with inconspicuous brownish hairs, reddish-brown spots, 
Or yellowish Center) siiscsscusigicsieestedesscnisdaangsdessatesnestoseunspesnasctaygacennedasieseageasaaasasciusaaeveseerssests 65 


Capamore highly colored sieiciscsciesacssvssiabneviansvsaniuantanaesaiginnarsvadiontasaanugensvaesdusenietouseibasuiandeaueibans 71 


Growing on the blackened remains of other mushrooms; mature cap 1 cm across or smaller... 
Sdn Ghee ea Gee OIG audoMnGMeaNaGd Collybia cookei, p. 145 


Not growing on decayed mushrooms; mature cap larger than above.......cceeesees cess eeeeeeee 66 


Stem 1-2 mm thick, darkening to reddish brown or nearly black from the base upward; stem 
base usually attached to copious whitish mycelium that spreads through leaf litter... 
ta ures and ea ea tana aie mpeg E A E Marasmius delectans, p. 270 
Stem thicker and paler than above; stem base not attached to copious mycelium............0... 67 


Gills broadly attached to the stem or beginning to run down it... cee eeeeeeeeeteteeeeeeeeees 68 
Gills attached by means: of amo thy a scecsserstaratcasstsrascriveatiaaceisgabersctamsastontieaeetrataesecsiesteaanadts 70 


Growing on the deadwood or litter of conifers; cap 4-12 cm across, developing cinnamon to 
rusty spots; gills CHOW CU iasiccescerangerinerspecanannnsneesneearecantenennes Rhodocollybia maculata, p. 336 
Growing terrestrially under hardwoods or conifers; cap not normally developing rusty spots, size 
varying; ONS HN iC ROW OC ahah cecistierielccuner anette oinean ina aan adgle ENANS iTe 69 


Cap 1-7 cm across; gills beginning to run down the stem; stem usually <1 cm thick... 
eg eset ss acetate ta E A E aot decaumecn ete acuta Hygrocybe virginea, p. 214 


70) 
70) 


71) 


71) 
72) 


72) 


73) 
73) 


74) 
74) 


75) 
75) 
76) 
76) 
77) 
77) 


78) 


78) 


79) 


79) 


80) 
80) 


IDENTIFICATION KEYS 

Cap overlaid with inconspicuous tan to brownish fibers and scales a.css.sisssssaveatatsoenenesnsnosnedians 

E aint peated alee Re nar ailen oti cael naioeems Tricholoma venenatum, p. 381 
Cap basically bald, sometimes developing bluish stains........... Tricholoma subresplendens, p. 380 
Mushroom tricholomatoid: gills usually attached by means of a notch; cap medium-sized to large, 
convex, becoming broadly convex, broadly bell-shaped, or flat; stem fleshy, usually 1 cm or more 
ic Kat ait CUE yorto i ee esa EE SE A E E O E E E TTS 72 
Mushroom not tricholomatoid .ccsississasssnascsuasnenavasnacssisrnsnasnsnesnaveonsnsqeenesuauapasuansasoqsasaeuinneasties 78 
Gills at first whitish, soon developing many brown to reddish brown spots and discolorations; 
cap brown to reddish brOwWN s seiussencmnsniscenssirsesraieasenstiiausnennenions Tricholoma pessundatum, p. 378 
Gills not developing many reddish-brown spots, or if developing a few, then gills yellow; cap 
color vatying ssesueoncesiserorneo tue ieee n uA EENEN ET EEE OEE EESE TETEE EEEE TEETE 73 
Cap yellow to greenish or olive under conspicuous black to blackish fibers; odor mealy ........... 

PENEDES ENN EAIN EINN EEDA GENNA N N EEN EEES ENNO ENANS ERONEN ENEE E RENN KENNEN NANE Tricholoma sejunctum, p. 379 
Not completely as aboveiseisrsiiiseisreiisiisisinsinieenniinen iisi 74 
Dnvdet Citi bets xs svsassiunaiuawanievvse cian spn enon conve strwn sta eierne insi NE ESENE apna AEn NE EA iia Te 
Under hatdwiOGdsisasiisassainuensecstanccisncusinsnsaawanesesantxaesvunn graveneasacsnvarcouabeaiatstanteniapemcaanasiaateaiel 76 
Cap brownish orange to orange; stem distinctively sheathed with orangish scales that terminate 
ina linenear the APOK a casascnssscwesscosassianscinrsdasssomneunnesvsunermatvmaiees Tricholoma aurantium, p. 375 
Cap yellow at first, becoming yellowish brown to brown; stem yellowish to whitish, not 
VCR CG A Tricholoma equestre, p. 376 
Cap and stem covered with gray hairs or scales... Tricholoma squarrulosum, p. 379 
Neither cap nor stem covered with gray halts OF Seales ss csciisiosiwios cinco macemioramr ater caries 77 
Odor strong and unpleasant, reminiscent of coal tar; cap yellowish to greenish, becoming tan to 
POU a P E L AE T Tricholoma odorum, p. 378 
Odor mealy; cap reddish brown to yellow brown... Tricholoma fulvum, p. 377 
Cap initially reddish brown but soon fading to pinkish tan; stem reddish brown (contrasting 
starkly with mature cap), often with a spongy base; KOH green to black on cap wo... eee 

E eevee cavdaneassancaveactabeadateaessuatasnesataniaasanasautasseentnasnenanaenedaenaias Gymnopus semihirtipes, p. 190 
Not completely as AV cs eae isisisi ese eda amanda onde aR ann vbesaeaR anon 79 
Stem 2-3 mm thick, pale at first but soon darkening to reddish brown from the base up; cap 


1-3.5 cm across; often growing in clusters of 2-3 mushrooms; usually found under hardwoods 


ah ei ede ra ccna E rah sansa a Marasmius cohaerens, p. 269 
Stem thicker than above, not darkening; cap usually larger than above; not usually growing in 
clusters; under hardwoods or conifers oc sntsse sine van el ose eaves evden sbi avni eietlvahel eesedaaandaiubstanits 80 
Found under hardwoods a. cis cist vgnarsaced ante sieash seancvascodanvuastoiaanvenates Gymnopus dryophilus, p. 189 
Found ünder Conifers ts reves ussters See cateraaardodundenen mr eraineane anes nae ee maeaNta 81 
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81) 


81) 


1) 
1) 


2) 
2) 


3) 
3) 


4) 
4) 


5) 
5) 
6) 
6) 


7) 
7) 


8) 
8) 


9) 
9) 


10) 
10) 


11) 
11) 


12) 


12) 


Mature cap usually broadly convex, greasy; stem enlarged toward the base, up to 1 cm thick; gills 
close or nearly crowded; some spores dextrinoid 0.0... eee Rhodocollybia butyracea, p. 336 
Mature cap usually flat, dry; stem equal, up to 7 mm thick; gills crowded; no spores dextrinoid 
na luiaddaktsuideoinaa besiuadeleiechaoedbuotubsoraibnesiouhasbisiasiaaphialsninatonaancsindenianiues Gymnopus dryophilus, p. 189 


Stem Without a ring ccna ceausiorstaiocienntennsiunmeilaineninodslinndcpnarilaeseaaiestuendsssininlansnsantsbensiumniansitsetutent 2 
Stem witha PUN esisiini draiar aaiae dannede iaa 6 
Cap bright red to orange; stem pale yellow ......ssssssssssseeseeeseeesereeese Amanita parcivolvata, p. 95 
Cap tawny to Drown orgray:; Steni WHS cers ncorniucersnercuontustieuacedusnetsebinuaoiiusoieaysnintiesoniuacnans 3 
CAP PAINS A a E neo ale Amanita fulva, p. 93 
Cap brown tò CLAY 5 casseseaca ey eisianateng ncdpnn divueia toaqurnsniunnbinnsdivnsdansantansdiaysiieyeleaymemtanelina cian niannaniers 4 
Cap dusted with mealy powder; volva powdery ........sscecsseseseseteeeeees Amanita farinosa, p. 92 
Cap bald or with volval patches; volva sac-like or flimsy... eects ctee cee eeeeeeeeeeeeeeaeeeeaeaeees 5 
Volva flimsy; cap brown with prominent grayish patches.........ceeeeeee Amanita ceciliae, p. 90 
Volva durable and sac-like; cap gray to brown, only rarely with a few small patches........0.000. 

E A datvs depatcushosedys cvuyadvsncdvauncuetsausbsdutendeussovevoccunnevtendossageeadbveedbee Amanita vaginata, p. 100 
Stem base enclosed in a prominent sac-like volva. .cccsscissscsssadiansivencsaesdsysassinasetancisandisanddanesbanes T 
Volva diot sac likes icamennnniennindendiiiioniadianiindiontensenstaisenamaiennsandeiidowns 9 
Cip NOMIC. anid eT EAA Amanita bisporigera, p. 89 
Cap more highly colored isene a ira nE E A EE 8 
Cap bright red to otange of yellow iseniiseiissiisessisiisssiiisisniesa Amanita jacksonii, p. 94 
Cap bio Whikarenranprene ip a a Amanita spreta, p. 99 
Stem discoloring and staining reddish, at least by maturity seniemisaiidarsindioisierenoindiaes 10 
Stemi hot staining; or staining DrowDisheiserisrisriissirrrsseroreiiora siorts rE EEn TESINE EPEETAN E 12 
Cap sutface yellows ancindccantonamaaemet mat iian ons Amanita flavorubescens, p. 93 
Cap surface white to brown, tan, Ot COppery ecusinnreearnmiienauraunanasmpemrenianats 11 
Cap sütface WDilessasoiinseranonsonenys trinaesti oea ENEE E ATES ESKES Amanita salmonescens, p. 98 
Cap surface brown, tan, Or COppery.......seesessssssessierressrererersreesrrrrereetee Amanita rubescens, p. 97 
Fresh cap pale green to pale yellow, bald or with a few small patches (but not with numerous 
warts); bulb at base of stem featuring a gutter or rim on the upper edge ...s.sesessersererrerrerneese 

ss cuslys den wadve vas dudestensva vsues veosevnceutteussxcantoste sages desde dusseussseh dus deeausactaverstsesvans tents Amanita citrina, p. 91 
Fresh cap differently colored, variously adorned; bulb with or without a rim... 13 


13) 
13) 


14) 
14) 
15) 
15) 
16) 


16) 


17) 
17) 
18) 
18) 
19) 
19) 
20) 
20) 


21) 
21) 


22) 
22) 


IDENTIFICATION KEYS 

Cap redy otange, or bright yellow a ecacaisntebaaanesesinnta wreudtehonansoedneyisnevadatanntecsiilunsaraatsianinsedalanes 14 
Cap white, brown, tan, grayish, or dull straw (ellos isistsnsccsnesdaesasavsennersivertiaesateisasatensncsteness 15 
Stem base not notably enlarged, featuring flakes of fragile yellow volval material... 

sili deities E ran baaiseusinocanuadsilanesaicaingslenaedlenionunusetaes Amanita flavoconia, p. 92 
Stem base swollen, featuring white, concentric, rim-like bands... eceeeeseeeeseteeseeeeeaeaeees 

sisvscuttvasisevtbsnevasauiasevvhsoudusssuvabebeeutasuectsdbesseavasvees tuuvbouteas es Amanita muscaria vat. guessowii, p. 95 
Cap DICE unesie ressesie uas sinaia TE ESEA EE TAES EASTA SSE EEE EEE ENEEK AESAAT 16 
Cap not DROW iis adden sasdsisdenignandsdunaenusnsdusicautdaduseenensslunionsatodssoomsstunisiuhisiuncenenaeluniassiedauauuntbun 17 
Mature cap 4-15 cm across; stem staining brown; stem base often appearing chiseled .............. 

A E E A E A Amanita brunnescens, p. 90 
Mature cap <4 cm across; stem not staining brown; stem base not chiseled .......... teens 

devas diguaduroudiyes dusvodusundviouceneagudecdvysdsiguedutesdeysedsnedgess E Amanita species, p. 99 
Stem base with a more or less collar-like rim on the upper edge; cap dull yellow to whitish with 
a yellowish center (rarely whitish overall) .:cciicccctsccstsccessccessegesncedendestereetsacensvadesereiecenseeetecteneds 18 
Stem base without a collar-like rim; cap white or faintly grayish... eee eeeeeeeeeteeeeeeeees 19 
Cap whitish with a yellowish center; margin not lined, or lined faintly for about 1 cm; warts 
UA AS TOUS invicta sinssainsinnrsvansavedsasadeisagsiue Genre EEEN ESSEEN ENNEN Amanita multisquamosa, p. 94 
Cap dull straw yellow; margin prominently lined; warts scattered...... Amanita russuloides, p. 98 
Stem base with prominent, concentric zones of large, sturdy, down-turned scales... cee 

pikachu ad A E S tea mizen E alenainactnmise Amanita cokeri, p. 91 
Sturdy, down-turned scales absent on stem base .......ccecessssecsseseesesceseeeeeseeeaecaeeeceeeeeeaeaeaeeaeees 20 
Stem base with an abrupt bulb that has a flattened upper side; cap surface not soft and pow- 
AE E E E EEO S Amanita abrupta, p. 88 
Stem base not abruptly bulbous; cap surface soft and powdery .....s.ssssseessersessisrerssrsrerrrsrreree 21 
Growing in grass (lawns, meadows, etc.) sisceissecistccausecsibocsusoseasoriscerouverinn Amanita thiersii, p. 100 
Growing IN WOO deenteni a nian TO EAS EE EE EEN E EE 22 
Gills brownish; stem base staining greenish to bluish... eee Amanita pelioma, p. 96 
Gills whitish; stem base not staining greenish to bluish ...........000... Amanita polypyramis, p. 96 


1) 


Cap color varying from yellowish to orangish or bluish (especially when young), discoloring green 
and becoming often sordid green overall at maturity; milk scant, yellowish to brownish (but not 
orange); gills yellowish before discoloring greenish; found under pines .........ceseeseseeeeeeee 

rer re ren eee ee ae Lactarius chelidonium var. chelidonioides, p. 234 
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2) 


2) 


3) 
3) 
4) 
á) 


5) 
5) 


6) 
6) 
7) 
7) 


8) 
8) 
9) 
9) 
10) 
10) 
11) 
11) 


12) 
12) 


Milk colored as exuded (slice young specimens and check the flesh in the stem apex and near the 
gills); dark green stains often developing on surfaces........sssssessiessessiererssssressesisrsrrrsrsrsrereresree 3 
Milk watery, white or whitish as exuded (but sometimes becoming yellow or yellowish after 
exposure to air); dark green stains rarely developing on surfaces (though cap and stem may be 
innately colored green, or milk may dry olive to pastel greet) cc.cissserseirscctsisetssscntoncescnssecines 6 


Associated with conifers in the northern Midwest; cap orange; green staining and bruising absent 
throughout developmentu Lactarius thyinos, p. 249 
Range, mycorrhizal associations, and cap colors varying; green stains developing, at least by 
aU aie aaae aiii aaia e i iai eieaa 4 


Fresh cap pinkish to purplish pink; milk purple red... Lactarius subpurpureus, p. 247 


Fresh cap orange; milk orange isisscsssasssasessaurnnnaetannciins Lactarius deliciosus var. deterrimus, p. 236 


Cap and stem dark green; cap surface magenta with KOH; stem with potholes... 
ised Siero E T Lactarius atroviridis, p. 233 


Milk white or creamy as exuded but changing quickly (within 60 seconds) to yellow............. 8 
Milk watery, white, or creamy as exuded, not changing quickly to yellow (but possibly changing 
slowly to yellowish or changing to another color) ssssscisascisaassinacniasnaasesarsesrsansasansrsncinensenrenngs 13 


Associated with birches or aspens; young cap margin bearded or hairy... eeeeeeeeeeees 9 
Associated with oaks and other hardwoods in oak-based forests, or with conifers; young cap 
margin not haly oseanen e E EE E EES 10 


Cap pinkish yellow to pale pinkish orange; stem without potholes .....sssesssssseesreeeeierereserrene 
ag ne aed E E Lactarius pubescens var. betulae, p. 243 
Cap whitish to yellowish, olive buff, or faintly brownish; stem with conspicuous potholes....... 
A waa tae edd eer E Lactarius scrobiculatus var. canadensis, p. 245 


Stem with potholes; cap pale yellow to DU ss iasisiacs sins cansidsusisienehis Lactarius maculatipes, p. 242 
Stem without potholes; capcolor varyiñg sussies 11 


Cap and stem white, with a downy, subvelvety feel; gills distant, bruising and discoloring cinna- 
mon to brownish..sisssssssisisissrsesinsisssrsisersnsisesessses Lactarius subvellereus var. subdistans, p. 248 
Neither cap nor stem downy or subvelvety; cap not white; gills close, discoloring or not....... 12 


Cap dull brown to tan, without zones ceveisassiseranrerasntrniecnntocernacanens Lactarius imperceptus, p. 240 
Cap with zones of pinkish, cinnamon, and Pedalistn-§ acl 68 ic isnt ssanceusncenassensnessuneseanauancumacesiatverd 


13) 
13) 
14) 
14) 
15) 
15) 
16) 
16) 
17) 
17) 


18) 
18) 


19) 
19) 


20) 
20) 


21) 
21) 
22) 


22) 


23) 
23) 


24) 
24) 


IDENTIFICATION KEYS 


Milk staining gills and/or flesh (sometimes only in limited areas) purple to lilac or lavender 
(sometimes slowly: wait at least an hour before deciding) si cosnsseintsennisisrewsaneveanivanaWvananvedaersianss 14 
Milk either not staining gills or flesh or staining surfaces pink, red, green, or brown.............. 15 


Purple to lilac staining pronounced; gills close; cap grayish to yellowish or brownish................ 
E E evan tsnansinannanninsnnsistasdautonsubangbesaussnnaneneaxdees Lactarius subpatustris, p. 245 
Purple to lilac staining weak; gills distant; cap orange to brownish orange .........ccseeseseeeereeee 
EEEE ETE E E T Lactarius hygrophoroides, p. 239 


Milk turning greenish to green on exposure to air (sometimes slowly) ....... cece esses tees 16 
Milk not turning BECEH iiss cwiscesecwvisnssindsteseauseasvenstsines ncncnntbetesicvatiisnnsianidins sdecdadnanidisuicdeadeinennisds 17 


Cap at first whitish but soon brownish pink to pinkish brown; gills close or nearly distant....... 
AENA LEVAVAN AENEASE EEEN UN sean tana eam EANN sacl ASENSO EATEN ENEEIER Lactarius allardii, p. 230 
Cap white; gills very crowded'sisissiisisssiiissiiirsisiviiissinriirsissiasss Lactarius glaucescens, p. 238 


Gills pinkish to pale pink; associated with aspens, cottonwoods, or willows in the northern 
MidWest sicssnicsansnsns ativan acuta seanadedesesavnceaeacgenatctiedanvoagaunaneuetnannauatinnas Lactarius controversus, p. 235 
Gills not pinkish to pale pinks associations and range varying. :ivsssisiscssiscsconccsensssensroatsserassvecs 18 


Cap white HASUIAE isis esas c ey cen cst ranean cn ag drt eden Geni ang E diss da dia 19 
Cap more highly colored iscenirao 23 


Gills very crowded; taste very acrid... Lactarius piperatus (see L. glaucescens, p. 238) 
Gills close, distant, or nearly distant; taste acrid OF NOt .....c.csecceseeseseeteeeeeeeeetaeeeceeeeteseaeneeseees 20 


Milk staining tissues brown; odor BShiy icc isicncien dacs curtorrneieriteamncaasie Lactarius luteolus, p. 241 
Milk staining tissues pink or not staining; odor not distinctive siiiccisiccsicsescionsecsnsistannsesvacousenens 
EET T Gece atOkaateiaaeh Aiea ateomisaek isn Lactarius subvernalis var. cokeri, p. 249 


Stem to 3.5 cm thick; cap finely velvety, with an even margin; gills nearly distant... 
isa asap ay E A Lactarius subvellereus var. subdistans, p. 248 
Stem to 1.5 cm thick; cap bald, developing a scalloped margin; gills very distant... 
iA adn lec T oheeralaoes Lactarius subplinthogalus, p. 246 


Milk white at first, becoming watery with age; cap with zones of reddish brown; KOH on cap 
OI cca cadaees teen aces E Lactarius quietus var. incanus, p. 244 
Milk white or watery; cap not zoned and reddish brown; KOH on cap olive or not............. 24 


CO ea cits ice tah nated erent ete aes dan ee a eau AEE 25 
AP Tey colored ratiasaseenarersdtarsannrstaneounerata eronansytanenasersaansanieuninsateraataraananplinantarens ass 30 
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IDENTIFICATION KEYS 


25) 
25) 


26) 
26) 


27) 


27) 


28) 
28) 


29) 
29) 


30) 
30) 
31) 
31) 
32) 
32) 
33) 
33) 
34) 


34) 


35) 
35) 
36) 


36) 


Both cap and stem dark brown; cap velvety to the touch... Lactarius lignyotus, p. 241 
Cap and stem tan to medium brown; cap waxy or bald cadscaisadessndsxsadeencenentosanessinceiaesareanae 26 
Gille distant onnea y S Ocie a ae a aa a a aae 27 
Gills close or crowdedivsstiossiuisnedusenniinai esa n EEEE TEEN 28 
Stem tan to brown; cap margin not usually becoming scalloped; surfaces waxy to the touch..... 

sbssniduinssadbseviapinidedaiabetiadmanbealoutnnpitanaidsdonmniasivisbiauanlaidatiusd E Lactarius gerardii, p. 238 
Stem whitish to tan; cap margin often becoming scalloped; surfaces not waxy to the touch...... 

E A Lactarius subplinthogalus, p. 246 
Associated with conifers or paper birch in the northern Midwest; odor of mature specimens 
reminiscent of maple syrup OF CUY cesresesacinssni seues Lactarius aquifluus, p. 231 
Associations varying; widely distributed; odor not distinctive .......s.sssesesssesssssiersrsrisrsrsrsrrereres 29 
Surfaces staining pink whett-Sliced oi. sccissasascoinseasnseianietgnansysdasgsoncasscians Lactarius fumosus, p. 237 
Surfaces Ot staining pink.. issahisiesternsviasovexsiverndnnassnennerensdednodcnsiens Lactarius imperceptus, p. 240 
Cap with zones of buff, orangish, and orange shades; stem with potholes «00.0... cece 

NANESENA EEST PANA EENS E ENNENKIN ANA ANNEV ales NENAU ENNEAEGNE NANN EN eE Lactarius psammicola, p. 243 
Cap not zoned, variously colored; stem without potholes ......ssssssssssssssssssessessrersrssrsrerressrereeese 31 
Gills distant; cap orange to brownish orange; milk copious 00.0... eect eee tees eteeeeseteeseeeeeeseaeees 

seu seat ONE a SacainaeaneraseianesanuasanunbcianadaMnanadaaaiangeigaaiiisnninnaoeinayelia Lactarius hygrophoroides, p. 239 
Gills closes:cap variously colored; milk copious Or nöt pusieiessnssiansccpissesrbiasininneciapensesiinasiae 32 
Milk staining gills and tissues brown (sometimes slowly); cap color varying. .......eeseeeeee 33 
Milk not staining gills and tissues brown; cap burnt orange to reddish brown or orangish tan.. 

A ak canes teat aa sche astss curse hues E toes av asussutsaae E E 35 
Cap drab cinnamon to drab lilac brown, bald; odor not distinctive snicisismsiscoociosisnisunasssnnes 

TEE R E E dated dad cota eleadanartsnardbiateataid Lactarius argillaceifolius, p. 232 
Cap orange to brownish orange or brownish red, velvety; odor fishy or not distinctive......... 34 
Cap brownish red, with a thin, felt-like covering when young, becoming corrugated with age 
E EE E E E E A, Lactarius corrugis, p. 236 
Cap orange to brownish orange, bald, not becoming corrugated ...6.:scrcesersssansecvassevavensaseoroeeens 

cada Seah aie E iad aE ER ENEAN EREET EEEIEE E Lactarius volemus, p. 250 
Stem tough and pliant, with stiff orange to white hairs at the baseciscccnssnessancseiacssaveasanserserens 

E eRe TT eT ee eee ere er Te Lactarius subserifluus, p. 247 
SHS TB AOE ABA ON aad easing esas eres E eer eee eNRE 36 
Cap 2-7 cm, becoming wrinkled with maturity; odor usually not distinctive... 

se feater oat aate tat stat dentate aula ate tent eaatemaianetuannce eangmeaetaitt Lactarius areolatus, p. 232 
Cap 1—4 cm, not becoming wrinkled; odor usually reminiscent of maple syrup or curry (especially 


when Old or when Cele) scisiscisisiedeoisissnsissacsbercsomisonninciverventooine Lactarius camphoratus, p. 233 


IDENTIFICATION KEYS 


Key to Russula 


1) 
1) 


2) 
2) 
3) 
3) 
4) 
4) 


5) 
5) 


6) 
6) 
7) 
7) 


8) 
8) 


9) 
9) 


10) 
10) 
11) 
11) 
12) 


12) 


Mushroom with a distinctive strong OdOt xp cis sgscdswssiiaccinaesnvstewnsivvcdinndsusasdunnssuancdiuatsionsdennts 2 
Distinctive strong odor LAChIM Pc casscucincsesnicsiaensasansnnnseare orinadsasacrannceacacstinceiasaaveganieasiacasiaunaneae 6 
Odor shrimp-like or fish-like; iron salts on stem green ........ eee Russula xerampelina, p. 351 
Odor reminiscent of maraschino cherries, almonds, or benzaldehyde, sometimes with a foul 
component; iron salts on stem not BCs. civiespsinsvernsesranssanssuraredvessoanssevedoneasasnndeesaddorassdasaseracnd 3 
Cap brownish orange to orangish brown; stem becoming yellow to yellow orange with age; KOH 
omcapsurlace deep red aerea rens rohi seann nearne SO TERE AE ASTEA Russula mutabilis, p. 345 
Cap yellowish; stem not becoming yellow orange; KOH on cap not red..s.ssssissesnerereeee 4 
Growing in sand (usually near pines) along the Great Lakes; stem redo... cee eeeseeeeeseeseeneeee 

si capitan ing ictus iano oinws Saul vtgea A E T, Russula ventricosipes, p. 349 
Growing elsewhere Steni NOt TEU rirerire Tn a a EO mulmis OTO 5 
Cap thin and fragile, with a strongly lined and pimply margin .…..... Russula pectinatoides, p. 345 
Cap thick and firm, without a lined and pimply margin............... Russula fragrantissima, p. 343 
Surfaces bruising red, then black (sometimes very slowly); cap whitish to grayish or brown...... 

E ara E esa eta pnatnanaa treat sua tinatat oats aceadimtenymer ian Russula densifolia, p. 341 
Surfaces not bruising red, then black; cap variously colored iscsi isssssevdianvcsaesisiaressnssonnscosnenntinne 7 
Gills white, soft, and frequently forked; cap usually mottled purple and green (but sometimes 
almost completely one or the other COLOR) ccacasasascstatctanertiwnratbeosabearseiases Russula variata, p. 349 
Gills not as above; cap variously colored aca wesc wia er nes cea eh cach anvil dian vole rgaacansat oman amsmintneinas 8 
Cap some shade Ics saat a saat sheen end sasih Cek ESKE AVA Venn ASEAN E EAA EASRA ATEON 9 
Cap differently colored sieaniesissies ravcanena dean ioniesdnrcutuvetagnancnentaneaseesiaaventiurtanesaseeeeamensaneana 10 
Cap surface breaking up into mosaic-like patches:nssssscssnscsisessnsvensndonroe Russula virescens, p. 351 
Cap surtace not breaking Up Inte Pate NGS sduscesinesssionenedonmnssnanionsdions Russula aeruginea, p. 338 
Cap purple to purplish red; when young with a whitish dusting; stem flushed with purple or 
DO AE E E E E Russula mariae, p. 344 
Without the above combination of featufeSsuinsesusinnninneiannaai ii 11 
Young cap with a layer of yellow, powdery granules; cap brownish to straw-colored............00. 

aisle A A E E Russula pulverulenta, p. 347 
Young cap without powdery granules; cap variously colored .....s.sessssesseeseeesesriereresesisrsresreeeses 12 
Gills and stem bruising slowly but conspicuously reddish brown; cap nearly white when young, 


becoming reddish brown with age ws ciinisisarsiarscsonscevneceveesinnscssrasoussennes Russula compacta, p. 340 
Gills and stem not bruising conspicuously; cap variously colored .......cceeeseseeeeeeeeeeeeeeseeees 13 
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IDENTIFICATION KEYS 


13) (ap some shade of yellow OF DROW asnietyccsivcatianteneeincemind ateanamenieenmaaeen 14 
13) Aa SIS SAL 1 ceca wuss ence i ceapaccinet ict inate sacesanta ed iieii iii 18 
14) Cap surface breaking up into mosaic-like patches scscisisisstitartiseisissdiisnsssiorsbenioisatsiandtsotbsoinnss 15 
l) Cap surface not breaking up into patches ussuriensis a a 16 
15) Patches relatively small; stem colored like the cap cc..cccocscesuseceusessuseces Russula ballouii, p. 339 
15) Patches larger ster Whteisndistsissinsssdatioindsoininoennsoddenesdbomineeinolshendvsdonas Russula crustosa, p. 341 
16) Cap fairly thin and fragile, with a strongly lined and pimply margin ..s.ssssssssseesseseesseessresrsrerses 

ius E E E E E Russula pectinatoides, p. 345 
16) Cap thick and firm, with an unlined or merely faintly lined margin ...ssssesscenerrereneen 17 
17) Gills relatively thick and distantly spaced; cap with a waxy feel... Russula earlei, p. 342 
17) Gills narrow and close or crowded; cap not WaXY.......sccesesseeeeeseeseeeeees Russula ballouii, p. 339 
18) Associated with conifers; appearing in fall ccscsdsiadssscrsesdssrsdsrsadorondinensvans Russula cessans, p. 340 
18) Associated with hardwoods; appearing in spring, summer, or fall... eee eeeeeeereeeeeteeee 19 


19) Flesh extremely fragile and brittle (cap and stem very soon falling apart); stem pink to red; taste 


strongly acrid (sometimes slowly) sisssisisaseiessias cvarsivanreviancivsaaneaddstsadsians Russula tenuiceps, p. 347 
19) Flesh not especially fragile and brittle; stem white or flushed pink; taste mild or somewhat bitter 

DUE MOL strongly ACK vgscususcsssaseesncvvescenrsdusearvtncunnnsvaassvennewahadeaadarvesaivondsiadsaaaeimndinendiman@adts 20 
20) Mature cap thin, usually <5 cm across; stem flushed with pink.............. Russula uncialis, p. 348 
20) Mature cap more substantial, usually >5 cm across; stem white or flushed with pink............. 21 
21) Appearing in spring; taste mild; stem discoloring gray with age............. Russula vinacea, p. 350 
21) Appearing in summer and fall; taste mild or bitter; stem not discoloring gray... 22 


22) Gills and stem turning dirty yellow when dried; cap often somewhat mottled; stem white; taste 


bitter te un pleasait paincsmiudonieniannindwnbniantatd des inatiatens Russula flavisicans, p. 343 
22) Gills and stem not drying yellow; cap not usually mottled; stem often flushed pink; taste mild 
A A aus E A A Russula pulchra, p. 346 


Key to Dark-Spored Gilled Mushrooms, First Part 


1) Growing on the dung of horses or cows; spore print black; cap margin with small, tooth-like 


TEMS E viasamiabaaraeanrd aso eavayes eeedeata iansecraneeut tm aeeateees Panaeolus papilionaceus, p. 294 
1) Not normally growing on dung; spore print and cap Varyine.scscancsssacsmesessasesnndsstorceseressavessnses 2 
2) Growing in grassin lawns, meadows, CtCisisesiiseciiiisst usisite sini ise iieiaeie 3 


2) Notnormally growing in grassi iaueccteraeuriycanvicd acai ipeatnanendiyr deed enaeetnanucnduen 18 


3) 
3) 
4) 
4) 
5) 
5) 
6) 
6) 
7) 
7) 


8) 
8) 


9) 


9) 


10) 
10) 
11) 


11) 


12) 
12) 
13) 


13) 


IDENTIFICATION KEYS 


Gills deliquescing (turning into black “ink”); cap at first egg-shaped, whitish, and scaly........... 
a tus E E A sutusvedes sutedvevts exeul tues aweucestes Ceatiuieetvettsiys Coprinus comatus, p. 151 


Spore print green; mature gills dirty green; cap 10—40 cm across, with whitish to brownish 


ee AEE E EA EEE A EE EAEE Chlorophyllum molybdites, p. 135 


Spore print cinnamon or pale to medium brown (not much darker than milk chocolate)....... 6 
Spore print dark brown (like dark chocolate) to dark purple brown, dark purplish gray, or 
al ETE E A E E vaenstsbanislieuisduanstinancseanateantbanesinuteeds 13 


Cap conical, whitish, 1-3 cm across; stem 1-3 mm thick, fragile; spore print cinnamon........... 


E una non aga ea ian eae easel saan uaa can aatece goa gannicean cua eeccananai Conocybe apala, p. 147 


Mushroom fragile; cap at first sticky and yellow to greenish yellow, fading to tan and becoming 
lined; stem to 2 mm thick; spore print cinnamon ssiccvssirwasrecsdsacsnssess Bolbitius titubans, p. 108 
Not completely as A OVE ss jcvssssvesscwanssenss cies savansumnsiceagernansvanesasaiawndieiesduantaveasieangeuunseeahievanedipnses 8 


Margin of fresh cap turning yellow when rubbed; cap 6—20 cm acr0Ss.....ccceeeseeesseseeseseeeeeees 9 
Margin of fresh cap not bruising yellow; cap size VATYING sisccssscirsiierraserwcearoncwsssewaresduseseracstonre 10 


Flesh in stem base bright yellow; odor unpleasant and phenolic (crush the stem base).............. 
acids dss aba ceeb nc cbnca E A T Agaricus xanthodermus, p. 84 


Cap bald, 1—4 cm across, golden yellow to brownish; KOH on cap reddish... eee eeeeeeeee 
EEEE E E E E Agrocybe pediades, p. 85 


Gills white before turning brown when spores mature; the length of the stem usually at least 
twice the width of thecap ainsi smnmininsmnninamensbinrainammaunen: Agrocybe molesta, p. 85 
Gills pink before turning brown; the length of the stem usually about equal to the width of the 


Cap dull brown, covered with conspicuous appressed brown scales..........ccscsesseseseseeseesseseseees 
Acne edie, Gaeta GR Acane aan ane an an SANEA NENNE Agaricus porphyrocephalus, p. 83 
Cap whitish, bald to silky or very finely scaly si icssedcrsossnsersnenasavetsaversaens Agaricus campestris, p. 81 


Cap densely hairy (at least when young), 3-12 cm across, yellow brown to orangish brown; gill 
faces developing a mottled Appearance. .cssvcsacssisinearsssatasansacsncneininns Lacrymaria velutina, p. 230 
Cap not hairy, color and size varying; gills becoming mottled or not ...s.sssssesessessesrerereree 14 
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IDENTIFICATION KEYS 


14) 
14) 


15) 


15) 


16) 


16) 


17) 


17) 


18) 
18) 


19) 
19) 
20) 
20) 
21) 
21) 
22) 
22) 
23) 
23) 
24) 


24) 


Cap becoming conspicuously pleated, small (1—5 cm across); stem 1-3 mm thick... 15 
Cap not becoming pleated, variously sized; stem varying wate eascasacsnindedsnceninserantevsnesoaneesindscaans 16 


Cap orangish brown when young, becoming grayish with an orangish brown center; spores 
ellipsoid; pileipellis with Setä sii uicscssascsesscuonhateswinoctivesiurneanonasneiainnias Parasola auricoma, p. 297 
Cap yellowish brown when young, becoming grayish with a yellowish brown center; spores 
angular-ovoid; pileipellis without setae, iss iscemisemseauvesdaconasorsussrnssen Parasola plicatilis, p. 298 


Cap 1-3 cm across, often bell-shaped, initially dark brown but fading markedly to tan or buff; 
stemi 1-2 mir thick sv sessistsscstinsisasaasasterssovnnssentndcuion exbrosuapouninbtninlanietins Panaeolus foenisecii, p. 293 
Cap usually larger than above, variously shaped, honey yellow to whitish or grayish; stem 3-8 
MTN CHINE: T 17 


Cap convex to broadly convex; stem not snapping easily; ring fairly persistent, with a grooved 
upper edge; gills purplish gray to purplish black... eee Stropharia coronilla, p. 362 
Cap often (but not always) with a bell-shaped or nearly conical center; stem snapping easily; ring 
usually disappearing, flimsy; gills grayish to dark brown, without purple shades «0.0... eee 

rera D NEEESE ESE EEK ETN EES ANEETA EREK AEE EEE ESEE LENIA ESNE EENE AEREE ES Psathyrella candolleana, p. 327 


Growing on wood or on woodchips, or growing near the bases of stumps or dead trees......... 19 
Growing terrestrially, not associated with deadwood .iis.scsisassisrssvusdesssistsasorsnsvioncvdanddannsvannstontsss 

saieangisned taba natenseasannanasaaran@sunuasatinaedy Key I, Dark-Spored Gilled Mushrooms, Second Part, p. 52 
Stem:absent or lateral and rudimentary ensce tiisin e iaee aa aaan aaa 20 
Stemiwell developed and more or less central imeniiissenisicriiiiriiier eos Eana 21 
Gills pale orange before the spores mature; cap covered with fine brown hairs or scales ............ 

A E A E T Crepidotus crocophyllus, p. 164 
Gills whitish before the spores mature; cap essentially bald........... Crepidotus applanatus, p. 164 
Cap and stem brown and velvety; gills running down the stem; cap 4-15 cm across; on wood of 
COMMIS ni aE E E E E Tapinella atrotomentosa, p. 369 
Nöt completely as above sci e orr E E TE EEEE 22 
Spore print pale brown, cinnamon brown to rusty brown, orange brown, or brown (about the 
color of milk chocolate) ....c...cccccccesscecesseccessscecesssssecesssscessscecsesccesssesesessescesssecessseesersseeess 23 
Spore print darker than above, dark brown (about the color of dark chocolate) to purple brown, 
purplish gray; purple black; OF black ia nuussenniiasnenairenutpean nnn etna nena 39 
Growing in Woodchips in urbar Settings a cacduncasurnsachaie turaiantuainer ina iad manera euansa 24 
Growing in WOOdS sirr cnacecan peat cans iaronn anesini e ini anisi Ceea Ea Eonia aeina 26 
Odor usually mealy; cap 3-12 cm across, yellowish brown; whitish ring often (but not always) 


SSI E rsrsr rua yer tapes a O aiaa aeaea aE EA EEA VEEE Agrocybe praecox, p. 86 
Odor not distinctive; cap 2—5 cm across, variously colored; ring absent... eects 25 


25) 
25) 


26) 


26) 
27) 
27) 
28) 
28) 
29) 
29) 
30) 


30) 


31) 
31) 
32) 
32) 
33) 
33) 


34) 


34) 


35) 


35) 


IDENTIFICATION KEYS 
Cap purple, fading to lilac CRAY ciatavsarcasotadatanenutarordaneedavatinutalaesiaaneniae Bolbitius reticulatus, p. 107 
Cap dull yellow to greenish yellow, fading to grayish or tan... Bolbitius titubans, p. 108 


Cap sticky when fresh, variously colored and often mottled, but usually with purple and/or olive 
shades present, adorned with scales that often disappear except along the margin; stem scaly to 
hairy; KOH greenish yellow Of) Gap ctissicischanisdsisisetuaismenasaviioninsstinien Pholiota polychroa, p. 309 
Notcompletely as Ab OVE cjesississcsisisersisiesusnrsisssnucestiasadeontiaarniennstndssionesionmiseniacimumasuindwnaiie 27 


Cap with small to large scales iusssioisiserieeisieniiaeinireisiii iae AARAA 28 
Cap bald or finely silky, perhaps with a few fibrils or veil remnants near the margin when young, 
bürnorscal yenen n E A E E EEE E AE EE 32 


Cap surface yellow and sticky under the scales; cap 3-13 cm across ... Pholiota limonella, p. 308 
Cap suttace not yellow; sticky of not; cap size varying secsiscisnsadsauesavacatancsennsssisonsveasinestnesares 29 


Cap small (usually <4 cm across), dark brown to rusty brown, granular-scaly; stem also granu- 
laf scaly veciretscinstsessawsaacinivnsvanssivansvnaneshantsvuassigsi tetseananesunnnsigunaeto Flammulaster erinaceellus, p. 176 
Not:completely as AD OVE sas ciscssisassnvncscintainwr saan saunancucleaiwadsaaeataneatanmesunarsdaws susaeiaudenvacgiaanannnessnss 30 


On wood of conifers; cap only finely scaly, dark yellowish to tawny or reddish brown.............. 
Seni ebro as dda da vind sd nian vas longa a ectn dvonRGdN SSN Gymnopilus sapineus, p. 188 
On wood of hardwoods; cap conspicuously scaly, whitish to pale yellowish under tawny scales 


dactvindsusindvustdesies duvaucsvba ay uadenaadsatedsovedcuvedvusedeve T T cevsseeteds 31 


Taste bitter; spore print rusty brown to orange brown; KOH red on cap surface, black on pig- 
mented Sal ES ss fo cssid erationadenonmea acs EEE Gymnopilus fulvosquamulosus, p. 186 
Taste not distinctive; spore print cinnamon brown; KOH negative on cap and scales.............4. 
aE E E EEE EE O muaglris Pholiota squarrosoides, p. 310 


Stem vith ating OFTE ZONE oiriin aariin i T ETE EOE OTE 33 
Stemi without a ting or ting ZOnE sssri scenes neiet oe nones enun oaa Ner RETEA PEE AESA a Es Okie tiae 36 


Stem conspicuously scaly; cap tawny to orangish brown, fading markedly to yellowish............. 
A A A A E E E mien ada: Pholiota mutabilis, p. 308 


Usually found in late spring and early summer; cap tan, fading to buff; ring flaring upward before 
collapsing, developing a rusty brown edge; KOH negative on cap ..ssssesessesssisrerrreriererrserrsesees 
A E S A E A A A E E Pholiota veris, p. 311 
Found in spring, summer, or fall; cap color varying; ring not as above; KOH red on cap.......... 


Cap 5-10 cm across, yellow to orange yellow; stem yellow, 5-15 mm thick; found in summer 
NCTA ca tcaireta E a Gymnopilus luteus, p. 187 


Cap 1—4 cm across, brown to tawny brown; stem whitish, 3—6 mm thick; usually found in early 
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36) 
36) 


37) 


37) 


38) 
38) 


39) 


39) 
40) 
40) 
41) 
41) 
42) 
42) 
43) 
43) 
44) 


44) 


45) 


45) 


spring and late fall, but sometimes appearing between late spring and early fall... 

ens eh E ace eterna eaten Galerina marginata, p. 178 
Cap <5 cm across, purple at first, fading to lilac gray... eee Bolbitius reticulatus, p. 107 
INGE Completely ASAD OVE a cnscisnsscnedncadincsonivsccsinssnenssiese muveeeiusbennpnstusnmusniussisuanalusnetasnnlussesinutsta 37 
Cap 1-2.5 cm across, olive to olive brown; cap margin lined; stem with fine white flakes near the 
AP CK nia ssvsnswraescctnsveonseersacessveassdess E E Simocybe centunculus, p. 357 
Cap 2-8 cm across, orange to orange brown or yellow brown; cap margin not lined; stem lacking 
fne white flakes near A PGR sisinshusisicsatssiurisslvasocadudsindmsilaudcaimnlnidndsdinnadisubalauaiusasbusaseaianeabs 38 
On wood of conifers; when young with an ephemeral, cortina-like partial veil... 

sessilis E E E A Gymnopilus sapineus, p. 188 
On wood of hardwoods or conifers; veil absent «0.0.0... cece Gymnopilus liquiritiae, p. 186 
Growing in woodchips in urban settings; cap 1-6 cm across, at first brownish orange, becoming 
grayish and conspicuously pleated, with a brownish orange center; mature gills black .............. 

ses iaes ta sean sina EENS CEESTAS CNN EENG EENI CESEN NEDECA PENGEN ESEE Parasola auricoma, p. 297 
Not completely as abOYessisisssiscirisesrcinssnsdisaresusscinidensiiosdiaresoniin sindiradi 40 
Growing in dense clusters (often by the hundreds), usually near the bases of stumps; cap <2 cm 
across, whitish to grayish, becoming grooved........s.ssessessessieseese Coprinellus disseminatus, p. 147 
Not completely as ADO Ve eisdussidsuntavsassvnsvavsionsvrsanssdsuabnsvaia cues meuannonsans iouhsnabeaniousniahedenenssaendvennetig 4] 
Gills completely or partially deliquescing (collapsing and turning to black “ink”) with maturity 
AEN ee taeanionNs GinaiGhtantantods E E, 42 
Gills not tne yl geo ih ied siaic caicriegicece rraninauisl testes ane inorpinatbinucbinpetioungssmuneseed 46 
Mushroom usually arising from a fuzzy mat of orange mycelium; young cap orangish to yellowish, 
wih Mine Seales athoninucindiimiontoniondandoucenemetndnican Coprinellus domesticus, p. 148 
Fuzzy mat òf orange mycelium. absent; cap Vat Ue insictesiniasisianssnpenvewensasialanininntitentnusiueners 43 
Cap egg-shaped when young, expanding to bell-shaped, with large and conspicuous whitish to 


tan scales; usually growing from wood above the ground............... Coprinopsis variegata, p. 150 
Cap not as above; usually growing from wood on the ground or near the bases of stumps.... 44 


Young cap densely hairy and gray; mature cap 1-4 cm across, bell-shaped to flat, finely hairy or 
bald; spores 10—14 pm long, ellipsoid sisciiesssssinssrensiscatiperasaneasaeessverein Coprinopsis lagopus, p. 149 
Young cap bald, silky, or covered with fine granules, color varying; mature cap 3—8 cm across, 
shape varying; spores 10 Pith long wisesane ieii oe inian 45 


Young cap covered with fine granules, orangish brown to honey brown....s.ssssssessrrrereees 
a ane tye E amram E Coprinellus micaceus, p. 148 
Young cap bald, silky, or finely scaly over the center but without fine granules, gray... 
sates a A E E AT Coprinopsis atramentaria, p. 149 


46) 
46) 


47) 


47) 
48) 
48) 
49) 


49) 


50) 
50) 


51) 
51) 


52) 
52) 
53) 


53) 


54) 


54) 


55) 
55) 


56) 
56) 


IDENTIFICATION KEYS 


Cap conspicuously wrinkled and corrugated, reddish brown, 3—10 cm across ...s.ssssssseseessssseeee 
a E E E T UaM eanio Psathyrella delineata, p. 327 
Cap not cotrügated, COMM AINE size Varying ss iasssssirssssrisaisisitisasiveissinireeasiiiasesiikseaiviiiss soies 47 


Cap sticky when fresh, variously colored and often mottled, but usually with purple and/or olive 
shades present, adorned with scales that often disappear except along the margin; stem scaly to 
hait; KOH:-greenish yellow On C49 cisiccinsssasustniascssvestiusniactennaustiains Pholiota polychroa, p. 309 
ot completely as ab OVe is scdensidecaninsuinsnancetanverdniaansasaaisaanasubinetuniandaeeiesannintetanioidnialuniananiauunin 48 


Usually growing in dense clusters, directly from wood (which may be buried).............. 49 
Usually growing scattered to gregariously from woody debris on the ground (including woodchips 
in rban Settings sis csisornisornnsniesinesntianniausismndennesmiataioniinennminienaninsininleuieanaailels 51 


Taste bitter; cap yellow to greenish yellow or sometimes orange; young gills yellow; on wood of 
CONİFETS ainsi acucvasusussivoanavava cansicians cngns teens denned cant EvEN ES ENNE TUNEESIAS RE Hypholoma fasciculare, p. 217 
Taste mild or very slightly bitter; cap color varying; young gills whitish to grayish; on wood of 
hardwoods or conifers cases cosne suessicuans secnssianesegns cossaicnns dsecenadenvadiabsutnasuanssisaaswensswtascuansacanseeene 50 


On wood of conifers; cap yellow brown to orangish brown or cinnamon ........c eects 
acs ran eve anastasia A E Hypholoma capnoides, p. 217 
On wood of hardwoods; cap brick ted: csissccssiscsisassicssiaccvsussvens Hypholoma sublateritium, p. 218 


Cap purple to purplish red, fading markedly to purplish, pinkish, or reddish brown................ 
i aaa sa clei E E paren mromseaanscveathielacnusfeenivess Psathyrella bipellis, p. 326 


Young cap honey yellow, fading to pale brownish or whitish; mature cap 3—10 cm across, with a 
splitting margin; many mushrooms usually present ............00006 Psathyrella candolleana, p. 327 
Young cap yellowish brown to brown, fading to buff or remaining brown; mature cap <5 cm 
across; margin not often splitting; one to several mushrooms usually present............:0000000 54 


Found in spring; stem 3-10 cm long; cap remaining brown; spores <10 pm long; pileipellis without 
Be cceincreu a E, Psathyrella pseudovernalis, p. 328 
Found in spring or fall; stem 6—19 cm long; cap fading to buff; spores 14-19 um long; pileipellis 
WITA SNAG siistia oiiaee ai aE NENE ESN ESSENSE tus tuaaa nies neralerantias Parasola conopilus, p. 297 


Cap wine red to reddish brown—or white; growing in woodchips (rarely in woods) ................ 
mi a avant otv ncaa tach cant aad tenga see ape onan enn aden Stropharia rugosoannulata, p. 364 
Cap yellow to brownish yellow; growing in woods (occasionally in woodchips)............00 56 


Cap bald or with tiny, inconspicuous scales; widely distributed ........... Stropharia hardii, p. 363 
Cap with conspicuous, innate, hairy scales; northern Midwest .... Stropharia kauffmanii, p. 363 
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IDENTIFICATION KEYS 


Key to Dark-Spored Gilled Mushrooms, Second Part 


1) 
1) 


2) 
2) 
3) 


3) 


á) 


4) 


5) 


5) 
6) 
6) 
7) 
7) 
8) 


8) 


9) 
9) 
10) 


10) 


Gills running down, or beginning to run down, the stems iisassesscssssisssasenaserascvaascvasscoavesoaads 2 
Gills not tunning dówn thë stem iiss icisnacisassnsnnsniasatiasicnsssniveadsinaneasseianseays siannanarsabaraasieanlavnarevees 4 


Gills separable as a layer (see p. 299), bruising brown to reddish brown.........ccceesessseeeeseeeeeee 
E T E E Paxillus involutus, p. 299 
Gills neither separable as a layer nor bruising brown to reddish brown ....s.ssssssesresesreeee 3 


Under conifers; cap purplish red to reddish brown; spore print dark gray to black; gills running 
well down the steni sioiias E EE ENEE EEE EA Chroogomphus ochraceus, p. 136 
Under hardwoods or conifers; cap brown; spore print brown; gills beginning to run down the 
E E E E E brag dbcaeampealane Agrocybe erebia, p. 84 


Spore print cinnamon, rusty brown, or pale to medium brown (not darker than milk choco- 
ET ATE TEE IA AAT E AA AN AA AN A A A A TTET 5 
Spore print darker than above, dark brown (like dark chocolate) to dark purple brown, dark 
pùrplisheray or GUC neciensoniminniancansesnnniencuninndaiiendoniguiandondilisil 39 


Mushroom small (cap 1-5 cm); cap and stem brown to reddish brown; without veils; odor strong, 
reminiscent of cucumbers or fish; spore print brownish yellow to yellowish brown; cap, stem, 
and gills covered with prominent Cystidia ...csiesssesisscsisaversaeseroecers Macrocystidia cucumis, p. 267 
DOE completely as. AO gu cnsric cass eosncesunccaicanaut casi vieoen oaaailaleunntcond ooteaies eiA ENEE SENE NSN 6 


Gills free from the stem; flesh in base of stem bright yellow and/or surfaces bruising yellow when 
PUD Ded repeatedly esi siiseineississssneesr eian usta eei tinent Ean EEES ER EEEN NENTEN KEEA 7 


Gills attached to the stem; flesh in stem base not bright yellow; surfaces not bruising yellow.... 


Matūre cap White simatnyatannniaarunouvaunase miei: Agaricus sylvicola, p. 83 
Mature cap brownish, at least over the center 5 saidsssn dass casas canna enute sind canasiaananepintadsocsunndueameavisuens 8 


Stem terminating in a small, abrupt bulb; common below the Great Lakes ..... etic 
E A E E A E E E Agaricus pocillator, p. 82 


Stem with a persistent, membranous ring; cap convex to flat, 5-15 cm across, dull yellowish to 
tan, when young with a whitish dusting .....seeeeeseeeeseerererseeesreeese Cortinarius caperatus, p. 153 
Stem without a ring of witha fing zone; cap VAN VUNG asnctacosuccsusssnssinarcsonidsocabsninenscaepetacecics 10 


Cap and stem both orange; under hardwoods; KOH on cap purple to black... eee 
a tins eigeacisaniannanaiiasiial Give Cortinarius hesleri, p. 156 
Cap not orange; stem orange or not; habitat and KOH reaction varying... cesses 11 


11) 
11) 


12) 
12) 


13) 
13) 
14) 
14) 
15) 
15) 
16) 


16) 


17) 
17) 
18) 
18) 
19) 
19) 
20) 


20) 


21) 


21) 


IDENTIFICATION KEYS 


Stem orange, at least over the bottom half; cap purplish, fading quickly to brownish................ 
E ict E A teat ataMeene Cortinarius rubripes, p. 159 
Stems not orange cap Viy NE oireen aE aT IE E E EE E TEE E ERRE 12 


Cap pUtPlennesiituersaseuae usares eni aee NSE E OE E ERNE EN EUNN EEEE aS 13 
Cap not purple (but young cap may be purplish brown) scsssieicsisiiisscaiotsseensrdsianoaasisawracinuanens 15 


Cap 4-12 cm across, densely hairy to scaly; stem at first purple, becoming gray to brownish with 
AGC E E E E E E Cortinarius violaceus, p. 161 
Cap <5 em across, bald or finely silky; stem notas AbOVE.iicctonstisiasheicdisiasnensarianieasceawiasiuants 14 


Fresh cap and stem sticky to slimy; cap margin not splitting; mature gills rusty brown............. 
iain nse vse AT E T snag fegursdunnanvaadesmaseimedeunes Cortinarius iodeoides, p. 157 


Cap basically white (but may discolor slightly brownish to yellowish with age) «0.0.0.0... 16 
Cap more highly coloted 5: assianeseucgsunausuncainessiseatiwiapannapiracsaneniavateanassavesginnceeinsaawadeunssewaasivans 18 


Odor spermatic (crush the flesh); cap initially conic, 1-4 cm across at maturity; cap margin often 
splitting: spores ellipsoid and Smooth is sis.cdissvnessatecnsestomssvincsvaussvdeess Inocybe geophylla, p. 222 
Odor spermatic, radish-like, or not distinctive; cap initially conic or convex, larger than above 
at maturity, with or without a splitting margin; spores not ellipsoid and smooth...............0... 17 


Cap convex to broadly bell-shaped; odor radish-like; spores almond-shaped and verrucose ...... 
E A ha tad ad donuts iocat A E E Hebeloma albidulum, p. 198 
Cap broadly conic to bell-shaped; odor spermatic; spores nodulose......... Inocybe fibrosa, p. 221 


Young gills dark red; cap yellow brown to cinnamon; KOH on cap purple to black... 
a E E, Cortinarius semisanguineus, p. 159 
Young gills not dark red; cap color and KOH reaction varying csiccorsicoseneesssconse cnsseseasiconsvensses 19 


Cap conspicuously scaly and/or cap conic to bell-shaped (at least when young), with margin 
splitting at PNR Y arerin OEE tea ends ie caren AAO E CEAO 20 
Cap neither conspicuously scaly nor conic with a splitting mature margin ......... eee 24 


Cap and stem scaly; scales brownish red; spore print and mature gills rusty brown... 

sires aireeapiaroseenaretit aga lineata stern erosion anrheder E eeepae Cortinarius bolaris, p. 152 
Stem bald or silky but not scaly; cap scales if present brown; spore print brown; mature gills 
Drown ee ys sce ans arcealtceatteraadivr apse anc tren cron erguarh eae ta wens ENNE Eoia NOSEN an Sean lanes 21 


Cap straw yellow to yellowish or pale yellowish brown, silky; spores ellipsoid and smooth ....... 
mares tun ce uae n sak g es eke anise nat vand ea het aetna ane een Inocybe rimosa, p. 224 
Cap brown to dark brown or purplish brown, scaly or silky; spores varying... 22 
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22) 


22) 


23) 


23) 


24) 


24) 


25) 
25) 


26) 
26) 


27) 
27) 


28) 


28) 


29) 
29) 


30) 
30) 


31) 
31) 


32) 


Cap 3-8 cm across, purplish brown to reddish brown; stem pinkish to purplish, at least over the 
bottom half; spores ellipsoid and SOOO ss cessacensncassncssandessneesancenvavesine Inocybe adaequata, p. 220 
Cap 1.5—4 cm across, brown to dark brown; stem without pink or purple shades; spores vary- 
UNG sivsicsevnis van savdacestvaevaesaevesevioatiaised E A 23 


Under hardwoods; KOH on cap negative to pinkish; spores globose and spiny .........ceeeeeee 
E A E E E E Inocybe calospora, p. 221 
Under conifers and hardwoods; KOH on cap gray; spores long-ellipsoid to cylindric, smooth.. 
E E A E T aunties Inocybe lacera, p. 222 


Gills broadly attached to the stem; stem often (but not always) with a fragile ring; odor mealy; 
cap dry, whitish to yellow brown or brownish; stem base often attached to white rhizomorphs; 
spore print and mature gills DOW coinccscunsussitiseiumeauvaumbenenneoasons Agrocybe praecox, p. 86 


Gills usually attached by means of a notch; stem without a ring or with a ring zone; odor varying 
but not mealy; cap dry or sticky, variously colored; stem base not attached to rhizomorphs; spore 
ptint and mature gills brown or trusty DOWN x ossssssisoscnsaacisaasasnurtinseidoneranscinsantanansinseiaaacearetnes 25 
Stem encircled by 2—4 bright orange bands; under paper birch...... Cortinarius armillatus, p. 152 
Stem. not as above; under Various tees sss isssivaaviwenicicnsesonddsvsascaadsrabrasnendroutvioaseransiauberduuddannsies 26 
Gills distant; cap orangish brown, fading markedly to tan, often bell-shaped to conical; stem 
often with a whitish ring zone; under hardwoods .......sssssssssessssereeeeee Cortinarius distans, p. 155 
Gills close or crowded; cap, stem, and habitat varying ......sseessesseesiessessisressesrersrssisrersresrsreess 27 
Gillsyellow before thespores matüre es sais tasicacaninassaie eupisssxolshaaceussosansiuixetoinseetapetcasnnteanbuatins 28 
Gills not yellow ssa sttasiariatsi terion ersdentd eea aai ei aa NN S 29 
Under conifers; stem up to 1 cm thick; fresh cap dry; stem base not enlarged ...... ieee eee 

iia Masta E E E E A E A E Cortinarius croceus, p. 155 
Under hardwoods; stem 1-3 cm thick; fresh cap sticky; stem base usually with a rimmed bulb. 

leech ieee uaa eb season A, Cortinarius olearioides, p. 158 
Mature cap distinctively wrinkled and corrugated, dry, orange brown to yellowish brown; odor 
not distinctive; ünder hardwodds ciicisccwinsarianniasdeaciemdcen Cortinarius corrugatus, p. 154 
Mature cap not corrugated, dry or sticky, variously colored; odor and habitat varying.......... 30 
Young gills. purple to lilac miraci Rumer One RereT Ronen eer ore sectey niani eaa yume ce aii aiis 31 
Young gills not purple to Wacerissiiosnennunnienconanaa 33 
Stem sheathed from the base with whitish to lilac veil material; odor strong, sweet, and unpleasant; 
CNY E aren annie aaa rmaneneaee Cortinarius torvus, p. 160 
Stem not sheathed with veil material; odor not distinctive; cap slimy or dry... 32 
Fresh cap and stem slimy; cap bald, tawny brown to yellow brown from the beginning............ 


we aig coats ATA AANS ASAE N EEE E A A E T A sscsteeesi se Cortinarius collinitus, p. 153 


32) 
33) 
33) 
34) 


34) 


35) 


35) 


36) 


36) 


37) 
37) 


38) 


38) 


39) 


39) 


40) 
40) 
41) 


41) 


IDENTIFICATION KEYS 


Cap and stem dry; cap hairy to scaly, deep purple at first, maturing to brown... eee 
ect cae cae anal cant en ce apn ent ptt oe hn eee ohm eR al Cortinarius violaceus, p. 161 


Taste (do not swallow! see p. 12) bitter; cap sticky to slimy when fresh 0... ce eeeeeeeeeeees 34 
Taste radish-likeot not distinctive cap sticky OF Ct yisseuissscassntsssbivoctnnnessaneiascrsssinnasswescesenes 35 


E E E E E E E Cortinarius vibratilis, p. 160 
Cap grayish olive to olive brown; young gills olive to grayish; stem dry .sssssssesneereerneeee 
aisedede dron asuni aana ani iaai adean ienien Cortinarius infractus, p. 156 


Under conifers; cap and stem slimy when fresh; cap brownish orange, fading to yellowish; odor 
not distinctive; Spore print rusty DfOW sscssisseusscossrescinvansusetanonesionnt Cortinarius mucosus, p. 158 
Under conifers or hardwoods; stem not slimy; cap dry or sticky; cap color varying; odor radish-like 
or NOL distinctives sporë print broWnssssisieisisiersiasssnreinaiinnsiariieniieeini inini 36 


Growing in clusters; cap and stem covered with small scales; odor not distinctive; stem usually 
featüring A FING BONG sa siasascasuasd snseavncstvncenansndiedjaunnisiassinonsesagiarasaneceanagsas Pholiota terrestris, p. 311 
Growing scattered to gregariously; cap without scales; stem, if scaly, with large scales; odor usually 
radish-like; stem with or without a fing ZONE csecisrsasarocsarersnsacsavneseiacsiancesvanasinendeersinesinenennee 37 


Stem 1-3 cm thick, developing more or less concentric bands of white scales that capture spores 
and become brownish isnsisssisissiiriisreisisiiisiariiininnsiniiisaiiass Hebeloma sinapizans, p. 200 
Stem. 0.5-1.5 cm thick, without bands-Of Scales seinesnesscirassneaiieceisrinnsiniianc 38 


Cortina-like veil absent; cap dirty buff to pale tan; gills when young with droplets of liquid, when 
mature often with brown spots; under conifers or hardWOOdS.........c.sesecsesesessescesesseseeeeseeeseneees 
A T A ute A E, Hebeloma crustuliniforme, p. 199 
Cortina-like veil present when young; cap brown to pinkish brown, often 2-toned with a darker 
center and paler margin; gills not as above; under COMERS sidiscsmiscatersaormrcacurnusiousaonadenretosests 


Cap sticky, reddish orange to brick red or orange, adorned with scattered whitish scales; stem 
6-12 cm long and about 1 cm thick, shaggy with white scales below a thin ring... eee 

asus saved susies ucan toa saves veh ovveauasceansansssedoa sessasansssedoa sets Leratiomyces squamosus vat. thraustus, p. 259 
Cap not sticky, variously colored, bald or scaly; stem variable in size but never shaggy with white 
eS hc eee tcc aaa eee eee aie ep sen aeons ae eI 40 


Cap purple to purplish red, fading markedly to purplish, pinkish, or reddish brown................ 
A E veg aad gendarme A vee ah uaa agen eines Psathyrella bipellis, p. 326 
Cap differently colored srasiushoicenaliovsadannannrsneneouterata eronansyeancnasssiaiwinniba Munaantegheinancaraamigadarginuns 42 
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42) 


42) 


43) 


43) 


44) 
44) 


45) 
45) 


1) 


1) 
2) 


2) 


3) 
3) 
á) 


á) 


5) 


5) 


Young cap honey yellow, fading to pale brownish or whitish; mature cap 3—11 cm across, with a 
splitting margin; many mushrooms usually present .............004 Psathyrella candolleana, p. 327 
Young cap yellowish brown to brown, fading to buff or remaining brown; mature cap <5 cm 
across; margin not often splitting; one to several mushrooms usually present............:0000008 43 


Found in spring; stem 3—10 cm long; cap remaining brown; spores <10 pm long; pileipellis without 
GSAS jane oradea bin aha dnb Ea SE eE EAA UNE EE EA ERTER NE NEAS Psathyrella pseudovernalis, p. 328 
Found in spring or fall; stem 6—19 cm long; cap fading to buff; spores 14-19 um long; pileipellis 
MLSE bales E E E E E A E N Parasola conopilus, p. 297 


Cap wine red to reddish brown or white; growing in disturbed ground in urban settings (rarely 
TOOT E E Stropharia rugosoannulata, p. 364 
Cap yellow to brownish yellow; growing in woods (occasionally in urban settings)................ 45 


Cap bald or with tiny, inconspicuous scales; widely distributed ........... Stropharia hardii, p. 363 
Cap with conspicuous, innate, hairy scales; northern Midwest .... Stropharia kauffmanii, p. 363 


Mushroom a gnarled lumpy mass covered with a whitish pore surface that exudes reddish juice 
and bruises reddish brown; often engulfing blades of grass and sticks oo... ceeeeeseeeeseseeeeeeee 


Flesh tough, often leathery, not readily decaying; pore surface running down the stem; tube layer 
totèasily separable froni CAD aehinwttiaus stains saveaiaiears inane erasabeeoisaoesiapecinutylapesiamielopeniapedusepiaucatons 3 
Flesh fairly soft, readily decaying; pore surface not running down the stem; tube layer usually 
separable from cap (with One Cece py ON) iresi nreno nse ee EA TAE aE 6 


Blue or green colors present somewhere on mushroom; mushroom sometimes with one to several 
caps arising from Tie Stei saideucGnioninimnieneaminnienignioniandiuseniiniateluedandGnens 4 
Blue or green colors absent; mushroom always with a single cap....sessesesessresrerrrerererere 5 


Mushroom blue when young, becoming brownish with maturity; under hemlock and other 
COMMIS EErEE EE EE Albatrellus caeruleoporus, p. 87 
Cap yellow brown, pore surface white; green tints and bruising developing on surfaces with 
maturity: under hardwoods ssssissesss iiinis Albatrellus cristatus, p. 87 


Cap 1-3.5 cm across, cinnamon brown to rusty brown, zoned, shiny and silky; stem without a 
eono E E E S Coltricia cinnamomea, p. 145 
Cap 3.5-25 cm across, brown, not zoned, dull; stem with a long, underground taproot........... 

ieee AA A AA A E dae ea caceuamemia eas Polyporus radicatus, p. 323 


6) 


6) 
7) 
7) 


8) 
8) 


9) 
9) 


10) 
10) 


11) 
11) 


12) 
12) 


13) 


13) 


14) 


14) 


15) 
15) 


16) 


16) 


17) 


17) 


IDENTIFICATION KEYS 


Growing under ash trees; stem often eccentric (off-center or somewhat lateral); pores elongated 
radially; cap dull and brown; veil absent; tube layer not easily separated from cap wo... eee 
Seog E E rasayana ya ved ea a ate pnw N A Gyrodon merulioides, p. 191 


Spore print blackish; cap woolly and scaly, gray to black; flesh staining slowly red, then black; 
spores partially to completely reticulate saiscssicnccesisnnusneseaniauscisies Strobilomyces floccopus, p. 361 
Spore print differently colored; cap and flesh varying; spores not reticulate... 8 


Spore print yellow; stem becoming brittle and hollow, at least toward the base, by maturity... 9 
Spore print not yellow, or if yellow, then stem not becoming brittle and hollow... 11 


Surfaces and flesh bruising blue; cap straw yellow... Gyroporus cyanescens, p. 196 
Neither flesh nor surfaces bruising blue; cap differently colored... seseecseee cee eseaes 10 


Cap and stem orangish brown to chestnut Color... eeseeeeees Gyroporus castaneus, p. 196 


Cap and stemi pürplish ted ccs: ius cssnsssiszssssecesansornsssbesssandvesscwanssutaes Gyroporus purpurinus, p. 197 


Partial veil reser x; iss vw asvewensciuns cuore dawn catenins vanasdvsan isn heantsusnesuvad suanseuuasstuncdvans sueosievanearyadeinies 12 
Patel aleveill aDSeti tis, :4i5. 1025; IAA E A AEN 19 


Veil, stem, and pores sulphur yellow; cap reddish; flesh bluing when sliced; under conifers ...... 
sv choirs dye EEN SNN ESSENS aso Saga SAE UAL SAE GE Ee neaei Pulveroboletus ravenelii, p. 330 
Not completely as ADOVEs jsisaisasaccasaceuinsstancstaeaanveduannensaegntaeasiaadtavenrarnaravensdaasrasacsinadeanasenecsiaurs 13 


Veil detaching near the base of the stem to form a large, collapsing ring; pore surface bruising 
brown; under white oaks from the Great Lakes to Kansas; spores globose .........cccesseseseeeseneeee 

EAA AE E eaten aoe E TES Paragyrodon sphaerosporus, p. 296 
Veil not as above; pore surface not bruising, or bruising faintly; under conifers, variously distrib- 
üted; spores not elo bose nanrnaninzasrcsmnatnerineuminodinicleomoraewuiannmmnnnnenrelenais 14 


Cap surface dry and prominently scaly to hairy; ring present........sssssesrereessisrerrsrrrerrrrrrereen 15 
Cap surface sticky to slimy, bald or very finely hairy to finely scaly; ring present or not ......... 16 


Under tamarack; cap brown; stem becoming hollow in the base.............. Suillus cavipes, p. 365 


Under white pine; cap pinkish red to brick red; stem solid... eee Suillus pictus, p. 368 


Under white pine; cap and stem mustard yellow, developing reddish to reddish-brown stains; 
ring usually abseits soso casa vaianenorgncgnea lot entandd eit publ onan ANA raK naike Suillus americanus, p. 364 
Under various conifers (including white pine); cap and stem variously colored but not developing 
reddish to reddish-brown stains; ring PRESEN casas seven sens vssnnvadadvamaniedal oninenaboiatarwasabenindaniness 17 


Cap reddish brown to dark brown; ring when fresh with purple shades; glandular dots present 
onlyaboye TINT teen ccranvenedenadtrsadirahcneatsurg utenonatronan nea nelinsusisimmusasnaiine Suillus luteus, p. 367 
Cap orange brown to yellowish brown; ring without purple shades; glandular dots covering entire 
SUCH ccsseesisrscarvonsssasssaccassevsesecessssessseseacacsnesaveseeensassd seas aseeacasessaesvseseasecsnisasdouestsadepreasssseacaseiess 18 
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IDENTIFICATION KEYS 


18) 
18) 


19) 
19) 
20) 


20) 


21) 


21) 


22) 


22) 


23) 


23) 


24) 
24) 


25) 
25) 


26) 
26) 


27) 


27) 


28) 


28) 


29) 


Ring thick and baggy; cap orange brown to brown... eee Suillus salmonicolor, p. 369 
Ring thin, bracelet-like and somewhat gelatinous; cap yellowish to yellowish brown................. 

E teen give ada ea nea erate oneal aren rare eae tnecanees Suillus intermedius, p. 366 
Stem decply acetate te bie bE vissccivsinestewmiesesitinicacpisilusinsiucouiinsiuainddusindgasininbainidunddbsinstsinisisiettuaitach 20 
Stem reticulate or not, but not deeply lacerate-reticulate sicisnssisisiesissadisoussiatoinicetsndeinorsanetain’ 21 
Cap dry, becoming cracked, cinnamon brown to brown; spores ridged ........eeeeeeseeeeeeeeees 

E esc opin man daca cutee A E causes Boletellus russellii, p. 110 
Cap sticky, yellow becoming orange brown with a yellow margin; spores pitted... 

E E E A E S Heimioporus betula, p. 201 
Stem surface with fine to coarse scabers (tiny tufts of aggregated fibrils); pore surface often (but 
not always) depressed around the stem at maturity; mature stem usually about twice as long as 
the width of the cap, of longefisssiississrsistesiisiisesiinsiiiinsiiisciarini asii ea 22 
Stem surface lacking scabers; pore surface rarely depressed around the stem at maturity; mature 
stem often proportionally shorter than above sssssievssiiisssnrssiseseirrssisiinssiirossvrisesiinasinsiisa 30 
Margin of cap projecting 2-6 mm, becoming torn into segments as the cap expands........... 23 
Margin of cap projecting 1 mm or less, or not ProjfectiNg® s.iissiascrssscsiadcsrrassasrntaencesescsnratorracaes 24 
Under conifers; cap brick red; stem usually stained blue to green at the base 0... 

E E aa annead oatansanieaTeunenwbineads Leccinum vulpinum, p. 255 
Under aspens; cap red-orange; stem base not stained blue to green...... Leccinum insigne, p. 253 
Cap white Or watis itirir annan n E E E 25 
Cap more Ete Fal ye beat esis sasiore isasara arer oraes a apis ets nape awe ee EENE NESEN 26 
Under paper birch; pileipellis a:cWtls csiavissapieiosiesapessnsistsasiisusibanceudsoseeed Leccinum holopus, p. 253 
Under oaks; pileipellis a trichodetm sandiswtuieniiirdiseuemicaniidass Leccinellum albellum, p. 252 
Scabers pink; stem base becoming chrome yellow... Harrya chromapes, p. 198 
Scabers not pinks stem base not becoming chrome yellow icisiecssssssisesisieoiiasenioneccarissesiseaweses 27 
Sliced flesh staining (sometimes slowly) to reddish, then blackish; cap yellow to brown, often 


developing a wrinkled or pitted surface sinevssnczuisueisancesaneioneeisceutarens Leccinum rugosiceps, p. 254 
Sliced flesh not staining, or staining blue; cap variously colored, developing a wrinkled or pitted 
SACE OAOT o E E E E A 28 


Pore surface bruising blue; flesh staining blue; often growing near or from well-decayed wood; 
spores ridged serrin nugi auns Granta ira inie EERTE Boletellus chrysenteroides, p. 108 
Pore surface not bruising blue; flesh not staining blue, or doing so very faintly; not usually asso- 
ciated with wood; spores SEO OM ss ssiscisisersiisissneseiieeviiinsisiri sits dseeesinii sinine destins 29 


Fresh cap sticky, orange to reddish orange or brownish orange; KOH cherry red on cap........... 
re en ee ee rt ee ee ee er Boletus longicurvipes, p. 118 


29) 


30) 
30) 
31) 
31) 
32) 
32) 
33) 
33) 
34) 
34) 
35) 
35) 
36) 
36) 
37) 
37) 
38) 
38) 
39) 
39) 


40) 
40) 


IDENTIFICATION KEYS 


Fresh cap dry, cinnamon brown to reddish brown or yellow brown; KOH negative to orangish 
ONCA arani eisrean ussite tate rine nena annem oe penne aude Leccinum subglabripes, p. 255 


Stem 0.5-1 cm thick; found primarily under hemlock; cap cinnamon brown; spores pitted ..... 
a E E E Austroboletus gracilis, p. 106 
Stem >l cm thick at maturity; habitat varying; cap variously colored; spores not pitted........ 32 


Cap dark brown when young; pore surface becoming brownish with age; flesh and cap margin 
often staining blue taste till siccisasrssvccinsssaiusseseorinuscavatedianesianbieeoavacun Tylopilus sordidus, p. 385 
NOt completely as AD OVE s,s cisacsssassaundenie eens acasiesunsesrcicncandssincissnnensanaasanaceasantdsaaraunteauadeiunereiuseswne 33 


Cap black or dark gray; pore surface bruising reddish, then brown to black... eee 
ivan dpi uln teenie cen bn aR Ua tn SSCA Ed wad Saenn Seng NaEA RSMAS CT eng RNR RNNES Tylopilus alboater, p. 382 
Cap differently colored; pore surface not bruising, or bruising brown without a reddish stage... 


E E aonadbdabeosyaato scot deovneuts sdvebeutvoscdedevavsdduycutvadedtecuducsuedusgeanebles congedtdbgderadraveeston gees 34 


Cap bright to dull orange; pore surface bruising brown... Tylopilus ballouii, p. 382 
Cap differently colored; pore surface bruising Of NOt siscsarwicssecsssasiwvnesavncscrncetonersvsensisenanecstians 35 


Associated primarily with conifers; stem prominently reticulate; taste bitter 00.0... 
P sap sala racine aw ceive cunt A Nace acne inet Tylopilus felleus, p. 383 
Associated primarily with hardwoods; stem not reticulate, or finely so at apex; taste mild or 


ID MBO reer occ seu tect A ATA O OE E AE E E EAE EE 36 


Taste mild; pore surface bruising quickly brown... eects Tylopilus indecisus, p. 383 
Taste bitter; pore surface not bruising, or bruising only faintly foie. ccics cscs cones soroocsroncetoncsasncaare 37 


Cap and stem purple to lilac when young; stem not developing olive stains......sesssereseeeee 
iain veins rast euler E nde E A Tylopilus plumbeoviolaceus, p. 384 
Cap purplish when young; stem never purple; stem developing olive stains... 
si Scales cea ea age vee uaus E sie seimaesiadeenseedaes Tylopilus rubrobrunneus, p. 385 


Pore surface red, orange, dark brown, maroon, or dull reddish brown... cece 39 
Pore surface ditterently Colored y..2csscaseresneveciensdetvsedsvaacastateredavevestentetenadusedeaneateyedetecedtvateey caters 43 


Flesh not staining blue when sliced; taste bitter; pore surface dull reddish brown .......... 
can een E echelon ete er oe aaed eaten ganar genta Chalciporus piperatus, p. 134 
Flesh staining blue when sliced; taste not bitter; pore surface red, orange, dark brown, or ma- 
SON ei criaante trea akin an wien ae an a ian ete ae nee: 40 
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IDENTIFICATION KEYS 


41) 
41) 


42) 
42) 
43) 
43) 
44) 
44) 


45) 
45) 


46) 


46) 


47) 
47) 
48) 
48) 
49) 
49) 
50) 
50) 
51) 
51) 


52) 


Gap bright red and sticky retncusiescccyicsdrtvetycaadpessnandairatytaesoraateiatohantueuetucens Boletus frostii, p. 116 
Cap:some shade of brown, diy ansniseisireriiriarisoiienanieiii s Boletus luridus, p. 119 
Pore surface dark brown to maroon when young, fading to dull reddish; flesh quickly becoming 
riddled with worm holes and channels; base of stem with whitish mycelium .........cc:ceseeeee 

r E E Boletus vermiculosus, p. 125 
Pore surface red when young, fading to orange; flesh not becoming riddled as above; base of stem 
with copious white to yellow or red mycelium... eeeeeeeeeeee Boletus subvelutipes, p. 124 
Stemi distinctly reticulate, at least Neat apex sainocdinentvascrssiadesnocssinaviasatsbabssinadelonsianomanbrannoiain 44 
Stemi not reticulate ca causdaussiianuiseasdinnssncusinan non sstnsintvicyn hisidvnsiestonn leneeisvdvaredMbvedee i E a aTa 53 
Pore surface staining blue; stem reticulate only at apex; cap whitish to pale tan; stem becoming 
O A ocannseiaassivanranpasnaginennivaatamaennsnmicaes Boletus inedulis, p. 117 
Pore surface not staining blue; extent of reticulation varying; cap and stem varying............... 45 
Stem yellow overalls: cvsssccsssccncrdssecssncissacasoadeutactvsndestenteacensgcverddveteiasceviancdteacteaadiasadteenedasadsts 46 
Stem not yellow overall, but possibly developing yellow stains from the base upward........... 47 
Stem prominently reticulate; cap yellow to brownish; KOH dark reddish brown on cap .......... 


saan sunaoaiedvs wha bana dn NNa aaa iae adia iad adiada deae iake Retiboletus ornatipes, p. 335 
Stem finely reticulate near the apex; cap brown; KOH negative to yellowish on cap... 
sted wep de E a anh cas dimna E Teanien cw eadywahtantin Boletus auripes, p. 111 


Cap gray; stem developing yellow stains from the base upward; reticulation usually coarse....... 
binant lait E AA eames md ese iattaiunadant Retiboletus griseus, p. 334 
Cap not gray; stem not normally developing yellow stains; reticulation fine or coarse........... 48 


Associated with pines; stem long and slender, with blunt-edged ridges forming a partially reticulate 
pattern; cap margin often with a projecting sterile portion ................. Boletus projectellus, p. 121 
Associated with hardwoods; stem not usually long and slender, lacking blunt-edged ridges; cap 
margin usually lacking a sterile PropechOd wmiwitantirddiieniiambaciiommeneoianadniuamoun 49 


Ammonia green, or flashing green; Ol CaPrsorsinriiesinriianin tann ii 50 
Ammonia NOTPLEEM ON CAP esvcasiesesdvesssveesiecssavsisseonlavedbevesdawed saves AGSTE EASE S EUTG E NEA NA ESENE 51 


Mature pore surface olive yellow; pores angular and large; stem tapering to base, whitish to 
brownish, with a wide-meshed reticulum over the upper half... Boletus illudens, p. 117 
Mature pore surface dull yellow; pores small and circular; stem not tapering to base, whitish 
flushed with liver red, with a fine reticulin ivcccssssssnevessszedsesedevaen Xanthoconium separans, p. 392 


Ammonia purple on cap; cap often finely wrinkled oo... eee Boletus atkinsonii, p. 110 
Ammonia not purple on cap; cap wrinkled or mts snsncsdecounscsnsnieiunensiadwanecesaleennedsiaceaioretears 52 


Appearing in fall; cap brown to grayish brown, very finely velvety when young .....ssssssesssssseesee 
ATHEA ated gente nha ast arena ENESE EA ENNET EEE NE EAA SENTA EENAA Boletus variipes, p. 124 


52) 


53) 
53) 


54) 
54) 


55) 
55) 


56) 
56) 
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58) 
58) 


59) 
59) 


60) 
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61) 
61) 


62) 
62) 


63) 
63) 


64) 
64) 


65) 


65) 


IDENTIFICATION KEYS 
Appearing in summer; cap pale brown, leathery «0.0... eee Boletus cf. reticulatus, p. 122 


Flesh staining blue when sliced, and/or pore surface staining blue... eeeseeeeeeeeeeees 54 
Flesh not staining blue; pore surface not staining blue iccionieorasrssincecanastandscunasaurisnansnenseneaies 62 


Cap, pore surface, and stem bright yellow when young, developing reddish and brownish discol- 


OPA ONS oesirecstonssionemisnsiisetiineasicnresienitsiissucainntasatausiascnusaabesiaiond Boletus pseudosulphureus, p. 122 
Dot completely as AD OV ij escsiisiocanntaniosddinnasuenarestanandinausisniaeunivebivioussborayensidonmmtunisianmnasaey 55 
Blue:sraining falt ss isinteninicdstontasduibedutindaiddsaelidadtiditil alin iladiindndaldelge 56 
Blessing well developed. biieinvccniidtussMethivennissintmonllet iia a EEE EEA 57 
Cap pale tamto: WAItiSH reessione niga een Eaa R ea E EEES Boletus pallidus, p. 120 
Cap cinnamon brown to reddish brown or yellow brown............. Leccinum subglabripes, p. 255 
Cap reddish brown; stem broadly wrinkled; primarily under hemlock and other conifers......... 
E eves ies vod baggie Gs gaggia don AVR Along T Boletus badius, p. 112 
INGE Completely as AD OVE sas cisscsdvassavnccdinteiwuradeonseunasdvessiandedavesanensatasanaredsunsnvansaueeavarsivassnuunsinte 58 
Ammonia flashing blue on cap; tube layer shallow (5-8 mm deep at maturity) oe 
svat avo wen tation eb dpa Duane kn aaa va RT Boletus pseudosensibilis, p. 121 
Ammonia not flashing blue on cap; tube layer shallow or nts siisscissssacsssncsssessovosssunesunecssnase 59 
Cap surface becoming cracked with Age sciscciscscivensawsnsredeasansisansaincraincetanscdeenusinansuadniasacdteneanes 60 
Cap: sütface not becoming cracked with BOS sect srctevactinerivectnsonacectinartintesrwestarestsashavednenctiees 6l 
Cap brown to olive brown; exposed flesh in cracks pinkish to reddish; spores smooth.............. 
E tad isecload lohan doa A A E E, Boletus chrysenteron, p. 114 
Cap red to brownish red; exposed flesh in cracks whitish to pinkish; spores ridged... 
AR E A A mcs Boletellus pseudochrysenteroides, p. 109 
Cap 2—4 cm across; tube layer not proportionally shallow... Boletus campestris, p. 114 
Cap 5-15 cm (or more) across; tuber layer proportionally shallow............ Boletus bicolor, p. \13 
Growing from the earthball Scleroderma citrinum (p. 355) nosses. Boletus parasiticus, p. 120 
Not growing from Scleroderma citrinum seatescacanahsassosaranieuiebanannseanenedsnanevsasensnbaexasaviasaneandta 63 
Ammonia green, or flashing green, On Capissisisssssiisssssicsiveeissisestseisriaii etsisi ssiskseaivieia viues 64 
AOMA NOt PEEN ONL CAP eaii a aE AE estes AR E AE AA AR AEE EE A AE AS 67 
Cap becoming conspicuously corrugated-wrinkled ote ees Boletus hortonii, p. 116 
Cap not normally becoming corrugated-wrinkled wiseicistessexineeiasavednnwtesavrsancatanabsaraancndexetune 65 


Often growing in small fused clusters; young pore surface bright yellow; pores round; stem usually 
bulbous; with a sinall root sissssisisesrsssisserisissivisasssrsinssseninaiseseiisasiosasvesainess Boletus innixus, p. 118 


Notas aboye sismos tisian a a a E a a a a E E ANNE Eai 66 
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66) 


66) 


67) 
67) 


68) 
68) 


69) 
69) 


70) 
70) 


71) 
71) 


Pore surface whitish becoming dull yellow to yellowish brown; pores round; stem not notably 
slender; cap maroon to purplish brown, fading to DROW itivwsdscvavcesscesssressatensndessacousntvcsnsensntupanivess 

abashnsasavdesaasedesdesasdesa sega sscaaha sia EAEE ESSEER suvescsacacssnersaanenvenesaaaasaaeans Xanthoconium purpureum, p. 391 
Pore surface dull yellow becoming olive; pores angular; stem slender; cap yellowish brown to 
reddish DOW sas sasasdesnccsantiodyarntivsncausincsesuetionnieecniananwuantenctasd Boletus spadiceus var. gracilis, p. 123 
Cap pale tan to whitish; pore surface whitish to yellowish, becoming olive........ceeeeeeeee 

aitaan iaasa ea anaana besioaisicoesiaslaiannssdbuiadiats diuenniedsotimorisuiues Boletus pallidus, p. 120 
Cap more highly colored than above; pore surface varying ocssscatusissscnonidsossnedstsn cacsuiuaserisnecnds 68 
Capslimyto sticky when freshursicesirissienennnaninn a 69 
Cap:-dry to moist when Tes sictssesinsdssoasitsatndnotnipolninusaiouisaainnsebeisastiandsdsotiisolsinatsiaudabeainasoiuies 71 
Cap yellow, with a conspicuous sterile margin .....s.seessessesereeeserrersrerrereee Boletus curtisii, p. 112 
Cap not yellow, without a sterile miatettics.ciwssisesaiscsasdssnadscneseuassestoceasscsssaneisaseranevsandieaniennnetis 70 
Young pore surface DROW vivcarsisareraradassacsansdectnctaesdsessdeisadessadvbansvesdveande Suillus punctipes, p. 368 
Young pore surface whitish to yellowish isssssissscsssssisscsnsoisinatsressetereore Suillus granulatus, p. 366 
Stem sticky when fresh; pore surface very bright yellow .........sss0101010001. Boletus auriporus, p. 112 
Stem dry; pore surface dull yellow to greenish yellow .........0..00. Leccinum subglabripes, p. 255 


Key to Pored Mushrooms on Wood 


1) 
1) 


2) 
2) 


3) 
3) 


4) 
4) 


5) 
5) 


6) 
6) 


7) 
7) 


Mushroom with a distinct stem structure that is centrally or laterally attached «0.0... eee 2 
Mushroom. lacking a stentin ansiado idii 10 
Mushroom with many small, round caps arising from a central stem structure... eee 
E E A A T Polyporus umbellatus, p. 324 
Mushroom witha sinele cap sisese rores rnrn nnsa rensas rS IEE ATEENA I ERNATEN EEES 3 
Cap and stem with a värnished appearance icsse caciscaiciessusissnatiano'tanotacaotsnnstatapeniaptataveaiapieions 4 
Cap ane stem- not varnished sdetsorc recat onsirichiciiimdiniiaminidiedeneaneeaisbebiiea tau: 5 
On wood OF hate WoGdSaninsiainoineianionionignianigudondants Ganoderma lucidum, p. 180 
Om wood of Conis orea aeaaee E EEA Ganoderma tsugae, p. 181 
Pores: small (48 pef is eke tn etn cnt tce enchants eea io iai ii isisa 6 
Pores larger (13 per MIN) casicactnsircucstaieasscxas ya ieioea e ar tus A ESENES 8 
Stem tan and velvety; cap whitish to pale brown, velvety... Abortiporus biennis, p. 80 
Stem black (at least over the lower portion), velvety or not; cap Varying 0... eeeeeseeeeeeeee 7 
Cap White:to tan Or CT seansie iooi eanii i toiri acon Esoain iania Polyporus varius, p. 324 
Cap reddish brown to blackish brown sieisscassucasatnaseceareieanansanntavinestnveate Polyporus badius, p. 322 


8) 
8) 
9) 


9) 


10) 


10) 


11) 
11) 


12) 


12) 


13) 
13) 


14) 
14) 
15) 


15) 


16) 
16) 
17) 
17) 


18) 


IDENTIFICATION KEYS 
Stem small and laterally attached; cap 1-10 cm across, with reddish-orange scales; pores dia- 
mond-shaped to TSR ACCA cs ess vende adn iaisevenar naar wane aniedomasiviesnioeane Polyporus alveolaris, p. 321 


Stem more substantial than above, central or lateral; cap and pores varying ........eeeseeeeees 9 


Cap 1-8 cm across, finely scaly or nearly bald, fringed along the margin with tiny hairs (use a 


hand lenis), round in outline; OdOrlessieisasiasatsisisawicstunssneiaadoneterodinn Polyporus arcularius, p. 322 
Cap 5-30 cm across, coarsely scaly, not fringed along the margin, rarely round in outline; odor 
mealy soisi aina anane e eaer a aT Polyporus squamosus, p. 323 


Mushroom with multiple caps arising from a large, branched framework, or arising in rosettes, 
or forming shelf likes hist ts itsuei ae NE AAE 11 
Mushroom with individual caps, not arising from a branched network, nor arising in rosettes; if 
appearing to form shelf-like clusters, then caps discrete and easily separated from one another... 


E E E A maaan 16 
Mushroom with many caps arising from a large, branched network... crete eee 12 
Mushroom with many caps arising in rosettes, or forming shelf-like clusters ....... cee 13 


Individual caps 5—20 cm across; pore surface bruising brown to black... eee 
aE E G ANON eae CaNogIaNGIEN Meripilus sumstinei, p. 276 
Individual caps 2—7 cm across; pore surface not bruising brown to black... eee 


ssa ean ey yn eae nant xanga Na Mavan NaNO tae EENEN ENEAS Grifola frondosa, p. 185 


Cap bright yellow toiorangeoverallicocinsennicsinciarninciainnmnnananannnaaa 14 
Cap whitish to yellowish or brown overall, though margin and pore surface may be bright yellow 
OFOLEI ENE EE EE O R 15 
Pore surface white; growing at the bases of trees ......ssesseseseeeee Laetiporus cincinnatus, p. 251 
Pore surface yellow; growing from wood above ground.............064 Laetiporus sulphureus, p. 252 


On wood of hardwoods; caps whitish to yellowish; pore surface white, not bruising; KOH yel- 
Toes Othe ccs ourcioinntalaneronmnotanndienamnnteimanoinglncienacnaies Bondarzewia berkeleyi, p. 126 
On wood of conifers; caps dark brown to reddish brown; pore surface at first bright yellow or 
orange, later greenish brown, bruising brown; KOH on flesh black... eeeseeeeeseeeeseeeee 

sian E A E A A Phaeolus schweinitzii, p. 302 


Cap 1-10 cm across, scaly and orange; pores diamond-shaped to hexagonal... 
sivas chances can neta geateranint eros erga ghana anata tel nitaal ghee Polyporus alveolaris, p. 321 
Cap variously sized, scaly or not, not orange, or if orange, then not scaly, and pores not dia- 


mond-shaped to hexagonal; pores varying ss csivaraicatansnsieactaenasneneiarondnnqunouednouingraserssuretaeneatsy 17 
Pores slot-like, radially elongated, maze-like, or nearly gill-like sis ccsssscosascssnocsseusassnsnsasedinsavinens 18 
Pores round-or angular but not as above ssissisesisiinsseisseseniserissirissirisdirinissiiiin ssi sirenos 21 


Cap thin, hairy to velvety, often green from algae; flesh with a distinctive black line just beneath 
the cap surface; pores whitish becoming GRAY, vcsssssrscdursesseeedsaverntecannecats Cerrena unicolor, p. 134 
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18) 


19) 
19) 
20) 


20) 


21) 
21) 


22) 
22) 


23) 


23) 


24) 


24) 


25) 
25) 
26) 
26) 
27) 
27) 
28) 


28) 


Cap thin or thick, bald to finely hairy, rarely green from algae; flesh lacking a black line; pores 
varying incolor OE TOE becoming gray pasate asteteanserecnnseostcesntloanahe onan toiniteiancusabemsaicsntonetedurs 19 


Cap whitish; KOH yellow on flesh; pore surface not bruising............... Trametes elegans, p. 370 
Cap more highly colored, or if whitish, then pore surface bruising; KOH black on flesh; pore 
Surface DEUISINIG OF MOE sasiadssiatiseniesisadvsosrtadbiiausdondsanomtseiinsbvaiouanudandsernuabssisadaiabexsbonieadesinotues 20 


Cap faintly to prominently zoned; pores with thin walls; pore surface bruising reddish to red... 
advan E A E E Daedaleopsis confragosa, p. 168 


Tubes individually discrete (separate along their length; see p. 176); mushroom soft and fleshy; 
cap red to liver-colored; pore surface bruising reddish brown............... Fistulina hepatica, p. 176 
Tubes fused along their length; mushroom soft or not; cap and pore surface varying............ 22 


Tube layer easily separable as a layer when fresliss.csssdissndsssassinrcrinndinndsvsassianctvenctnesdssoadvenucats 23 
Tube layer not separable asa layer enisinia 24 


Pore surface reddish brown to orange brown, rubbery; cap margin not forming a rim around the 
pore surface; cap when present up to 6 cm across, but often fused with other caps; on various 
hardwoods sassscecsscanaiicinasaanssanssatasseisnsiisyaenagtianeinasrivoannnagiieneirnacteans Gloeoporus dichrous, p. 184 
Pore surface white, not rubbery; cap margin forming a wide rim around the pore surface; cap 
5-25 cm across, not fused with other caps; on paper birch .............. Piptoporus betulinus, p. 313 


Mushroom with violet to purple colors on pore surface and margin when fresh; pores often 
breaking apart with age and becoming tooth-like wee Trichaptum biforme, p. 375 
Mushroom without violet to purple colors; pores not becoming tooth-like, or if tooth-like, then 
capietay and IAG thane instep EEE E ingishiastl nap EEPE ETE E 25 


Flesh whitish, soft, and watery when fresh; odor fragrant; cap whitish to brownish ................ 
E ava bavbes Gadd aba sdotsbanasi ansudds bao su ced saad esa rdeedos enbasuha bans see Tyromyces chioneus, p. 386 
Flesh variously colored, but not soft and watery; odor and cap Varying... cesses 26 


Fresh cap margin yellow; cap <15 cm across, lumpy and brown to reddish brown; flesh bright 
yellow brown to bright orange brown; KOH black on flesh... Phellinus gilvus, p. 305 
DSRS Pn Gs eS yA esa een enaiocis Cece cance ene esta nea tama cate cea edad ana a a eiiieaen 27 


Mushroom annual, with a single tube layer; flesh often leathery to corky but not usually 
oe E E E ateys 28 


Cap densely hairy to fuzzy, with zones of gray and brown; pores 1-3 per mm, becoming tooth- 
TMC hist E youn nenaaivets Trametes villosa, p. 372 
Cap bald or finely hairy, variously colored; pores 2-8 per mm, not becoming tooth-like...... 29 


29) 
29) 
30) 
30) 


31) 


31) 


32) 
32) 


33) 
33) 


34) 
34) 


35) 
35) 


36) 
36) 


37) 


37) 


38) 


38) 


39) 
39) 


40) 
40) 


IDENTIFICATION KEYS 


Cap and pore surface bright orange red to red; KOH on flesh reddish to blackish, on pore surface 
aSa sadsscacsnteasdacaa dacapeacanecsanssshntncena cuss saiedaedascedstnsindsusnsveuaa sates Pycnoporus cinnabarinus, p. 330 
IN GR COTE 7 AS A OVE ses ccgrsssavcteaw sonia rtianratierdnsetarad annmer aarti amen imio inert lanR 30 
Found in lumpy masses at the bases of hardwoods; cap dull yellow to brown; pore surface bruising 
BGG Wis ia sasisinucnesitasdratsbbincennsuercicaneitundsduaatiunsduenssulaaoniatdnintotudsiataelaniedy Inonotus dryadeus, p. 224 
Found above ground on sticks or logs; cap and pore surface Varying... eeeeeeeeeeeeeseeees 31 
Cap bald but wrinkled, with zones of gray, white, and brown; flesh white, yellowish with KOH; 
pore surface whitish, with 2—4 angular pores per mm, often appearing oddly extended over a 
lumpy mass between the cap and the substrate ....... scene Poronidulus conchifer, p. 325 
Mot completely as Ab OV sj ecciusoiadistasisnanisnutiotaninatiasnuxssiuaasnaibsdusianantonnsaonindedanionsdusnatiaadvasnatadd 32 
Pore surface gray to black; cap whitish to gray or tan, often zoned.... Bjerkandera adusta, p. 107 
Pore surface not gray to black; cap varying ssrsisasiiissiresissiasiisiiisiiesinnsisriiinsinriiasii 33 
Cap, flesh, and pore surface dull orangish to cinnamon tan; KOH purple... eee 

ssavnsanuvahushandenivaseag ans EEN ean cues tgs enon xan caeaoednw ales ganna meds Hapalopilus nidulans, p. 197 
Not completely as AO VE ss scasss cies swansea ciansdvaneeunsdcunssensacsanssewoniawn anstersansweasiwuntcuuasevunsanensdoans 34 
Cap 5-20 cm across; pore surface bruising brown ........ cee Ischnoderma resinosum, p. 225 
Caps under 8 em across; pore suttace not DruUisiigiv.icrcsarccsasecsssarswvacsceaccioncedansssunancinsaewanssvens 35 
Cap cream colored, faintly zoned or not zoned sscccnssisiessnrecsiseccosaseones Trametes pubescens, p. 371 
Cap with brown shades; strongly Zoned issos iriiseiiessisereiisseiiroiseroiiass Trametes versicolor, p. 371 
On wood ON COMMONS sasiiiaiasionsesonsescascscedenseasctmesatonnelionntetonngennenina tdunrernsseunsencageueneascneseontents 37 
On wood of hardwood Since iain smiamnaudincivalencintnnneiiamnanianngimiomnaniamngies 39 
Cap surface not varnished; pore surface dull yellow; pores large, angular and irregular; KOH 
blickon teshisi ia oar onres roari ter EnaA e A AA ESE Porodaedalea pini, p. 325 
Cap surface, or at least the margin, varnished; pore surface white becoming brownish with age; 
pores tiny atid circular) KOH reaction varying se aciiesctcsacsracssvccaivocomnctasieresteeineenineseinnneacnieics 38 
Often with a stubby lateral stem attached; flesh usually corky at maturity (possible to crunch the 
cap somewhat between thumb and fingers) s,castesusnsnssnsessaeretaeasaneosanes Ganoderma tsugae, p. 181 
Lacking a stem; flesh woody (not possible to crunch the cap as above); on wood of diverse conifers; 
KOH redon feshiessssercseseiiiiassiaksei erisia Fomitopsis pinicola, p. 178 
Parasitic on standing ash trees; pore surface whitish to brownish, not bruising; KOH black on 
fes Pisasse erain ianei aa eeii ams anne mao Perenniporia fraxinophila, p. 299 
Not C0 AS A OE aes cssrecatrctnirrsenier eandianereasin sacar sean a crete eaiananntann nears ee Rated 40 
Pore 0 chic cies cieasadtevcadvanivtaneiny aed eg eroueh ohana oedineytaeoustann a ANNENS AR SEAE EINES 41 


| Ro) coi TE LA A E O E E EE E AA ETA APN A E E E S 42 
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41) 


41) 


42) 


42) 


On wood of black locust; cap brown to orangish brown; annual tube layers distinct................. 
Ee re ee ne ee ene re ne nr rae Phellinus robiniae, p. 305 
On wood of paper birch, beech, and other hardwoods; cap gray brown to gray; annual tube layers 
IAIN G bis cisnonnradiniatesicsinacseriadesnssaadanbratonidsisibotnieussipanlsonuporninelnionasans Fomes fomentarius, p. 177 
Cap brown to gray, surface dull; pore surface bruising Drown... cess eeeeetseeeeeeeseseseeaeaeees 
E E E E E E E E Ganoderma applanatum, p. 180 
Cap variously colored but not gray, surface varnished; pore surface not bruising brown............ 
E A E E iesnbvasiotfuaocaunioeiions: Ganoderma lucidum, p. 180 


Key to Chanterelles and Trumpets 


1) 
1) 


2) 
2) 


3) 
3) 


4) 
4) 


5) 
5) 


6) 
6) 


7) 
7) 


8) 
8) 


9) 
9) 


10) 


10) 


Mushroom gray to black; funnel-shaped. by maturity sissies ciiscenisssransniasssannundansdssounssonsioncnons 2 
Mushroom not gray to black; tunnel-shaped Of MO sense sieisinestivenaserinieinseatusnntatoniuceemanesenns 4 
Undersurface prominently wrinkled or veined by maturity................ Craterellus foetidus, p. 163 
Undersurface smooth or shallowly wrinkled .0.....ccceseseesesecseeeceeeseeseeseeeeeeeeeeesecaeeeceeeaeeaeeaeeneas 3 
Mature cap wider thañi 2 Cm AChO8Sy.icsisiisssacansssatessvsabioniiarnsetiehciensaiinars Craterellus fallax, p. 162 
Mature cap up to l cii ACKOSS sdensscsassdeesacesnceiaisveanintonevanndenassrnasniernds Craterellus calyculus, p. 162 
Cap by maturity developing a perforation in the middle of a central depression «0.0... 5 
Cap not developine a Perot tO sass iciiascasssvatesqniasatnasicnardicneniasisansasaiaratnwsasumagnaatinaauivaatanauraiers 6 
Cap yellow to Orange Gilomiadincaniansiecbniintindimdemidimidan Cantharellus ignicolor, p. 132 
Eoo CoN ses tes ta tere Se ena infected rae tai ranisleasias cai iapeliecotie Craterellus tubaeformis, p. 163 
Undersurfacësmoothor wrinkled seisa inisesin Ea ae eet 7 
Undersürface with well-developed false gille sssisicatiiaadisudieniicaescaistassnicdmpeniohasndseions 8 
Cap coarsely scaly, red to orange when freshi.i...iscsssccaccsscsensscsassoeace Gomphus floccosus, p. 185 
Cap not scaly, yellow to orangish yellow when fresh... Cantharellus lateritius, p. 133 
Cap, gills; and stem cinnabar orange is iasisiawsciesearcnmincieranasienate Cantharellus cinnabarinus, p. 132 
Cap oills and stemi differently colored jscntqniincamicslinatbnceiiaemidioneptendtagtumiadeiens 9 
Mature cap 0.5-2 CM aCrOSS Si acaevceensesvinmentnasneriyeasnanieaaes Cantharellus minor, p. 133 
Matūre cap larger than Aboyessisssiisesrieiisiriinsieiiinrisivediniisini eiia aie iii s 10 
Cap brown or brownish, at least in the center, when the mushroom is young...s.sssseseseeeeee 
ss earl AONANE AEAN KAENA es eae eGR Tonner Cantharellus appalachiensis, p. 131 
Cap not brown or brownish é <aairecvsnceosin taeda viaaninrsematecindadiecdanencasates Cantharellus cibarius, p. 131 


1) 
1) 


2) 


2) 


3) 
3) 


4) 
4) 


5) 


5) 
6) 
6) 
7) 


7) 


8) 
8) 
9) 
9) 


10) 


10) 


IDENTIFICATION KEYS 


Key to Toothed Mushrooms 


Growing om conifer cones; cap 13 CM icisssssaccsncessnnssorecdarncevancevenses Auriscalpium vulgare, p. 105 
Not growing on conifer cones; cap variously SIZEd ciccsisessiacccinensressurecsinansivactannssntacsiansesaurantanes 2 
Mushroom small (1—6 cm across), gelatinous and translucent; cap whitish to grayish or brownish 
in age, spatula-shaped or tongue-shaped; growing on the wood or woody debris of conifers... 

EA E UNAS N Pseudohydnum gelatinosum, p. 329 
Not completely as AU OVE as crease dasha cuaivsceemeseastesdesvaidentseseascesinctsaieah evade asaauasusnneaanscutasseusneiant seak 3 
Giovine OM WODY sciiseceseucetnunecrsnnsacassiegiresecssaiunsstentetPbantetssnunsemuiua Mnuneineemaunssnastenainectegieats 4 
Growine terrestiiall y iisuocicsiies rinia eE E ETE E 12 
Cap white to pale tan, with a blackening edge; undersurface bruising black ote eee 

aise ps is ce trae rapnrt A A E Mycorrhaphium adustum, p. 291 
Notcomipletely Ae aNOy Sia Asariseimninateneon ian E E E ERARE 5 


Mushroom a patch of tiny orange spines, usually with a folded-over cap edge, but also flattened 
against the substrate without a fully developed cap (resupinate); on the wood of hardwoods... 
AA E E EE E E OEE Steccherinum ochraceum, p. 360 


Mushroom without a distinct cap, consisting of either a clump of hanging spines or a branched 
structure with spines hanging from the branches scansotnsadinenunsdangnoednnnednenadsetanavendaenasnenaseunatenals 7 
Cap usually present tk les cnce arene reski secon nono Pa aed aol Rite 8 


Mature mushroom consisting of one unbranched, clump-like structure of hanging spines........ 
P E E EE E E E E Hericium erinaceus, p. 205 
Mature mushroom consisting of spines hanging from a multibranched structure ............ 
ete en ere re ney ene ey eT Hericium coralloides, p. 205 


Undersurface with purple colors when fresh, usually poroid, becoming toothed in old age....... 


AE ethos d ctrppnelenmchesbcastuckssycte E Suci/dycietuclanees Trichaptum biforme, p. 375 


Cap with concentric zones of texture; undersurface usually poroid, becoming toothed in old 
BSE: vissdiaiadluinicutgudidedsnsaolnnpoenisturieianeelunatduniadunssauadeninnasendoiuanbiwiaohinsatunnsiatis Trametes villosa, p. 372 


Cap surface matted and hairy; surfaces pink to red with KOH; spines whitish but often darkening 
to reddish brown with age; hyphae with 1—4 clamp connections at septa .......cccceseseseseeeeeeee 
aie tac E E E E A E E A Climacodon pulcherrimus, p. 140 
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11) 
11) 
12) 
12) 
13) 
13) 
14) 
14) 
15) 


15) 


16) 


16) 


Spines well spaced, flattened; cap up to about 5 cm across when present, but sometimes absent, 
or present merely as a folded yer ed Oe isis isncssancasnscecoatensatepsontens Spongipellis pachyodon, p. 359 
Spines tightly packed, not flattened; cap always present, 10—30 CM aCTOSS.......eeeeseeeeseseeeeeees 
sensi nesiabentuissvnenensdeeticrsviasdubesenbsadvaeseubwadeensuvaoaduaninsondnanadnanaitansines Climacodon septentrionalis, p. 141 


Flesh soft (mushroom easily broken apart) ss cssssansininuariwassdsdutinassianstionssdsoriusnininaritonesioarianotuues 13 
Flesh corky or leathery (mushroom not easily broken apart) ssicetisesusescusotsscocsiverinscsevenasecnise 14 


Cap brown to reddish brown, with scales; stem base greenish to bluish or black... 
E E A beni Sarcodon scabrosus, p. 352 
Cap dull orange to orangish tan, without scales; stem base whitish or dull orange... 
usieaebusinacidsbiiabestuscsiaiesiapsndubanlsolunpuenipuinandesinisnawsausbudsonesossisorsdoudansoine Hydnum repandum, p. 210 


Growing under COCES sisieciarscnssacensaganessasascnsaaqaunsgurndaiansenanansnnagerssniassieasatanaatenasanangunaacieaateies 15 
Growing under WardwOOds sssesiissacssssesasnsvesssves siwantenteraciasssssadsesdsesonesanseseadensaietsaneteacusandvesivans 16 


Stem gray to bluish; spore print white; cap whitish to pale gray at first, becoming gray with a 
whitish tó bluish edgerman Phellodon alboniger, p. 306 
Stem orange; spore print brown; cap white with a bluish cast when young, becoming tan to 
brownish with a blue edgessissssirisirisnnenreensininrenras Hydnellum caeruleum, p. 208 


Stem becoming swollen and spongy near the base; flesh with a pale, soft upper layer and a darker, 
corky lower layer; cap slightly rugged, or pitted... eee Hydnellum spongiosipes, p. 209 
Stem not swollen and spongy near the base; flesh not layered; cap developing radially arranged 
ridges Or elaborate omen WEIS osiiascsiaiiedaiacsiniapatrasincenpishacstsbannelunoiees Hydnellum concrescens, p. 208 


N 
Key to Puffballs and Earthstars 


1) 
1) 


2) 
2) 
3) 
3) 
4) 


4) 


Mushroom when sliced open revealing a “mushroom to be” inside... eects cseteeeeeeeeees 2 
Mushroom when sliced open consisting only of flesh, powder, or silvery “eggs”... 3 
“Mushroom to be” embedded in brown goo (stinkhorn egg) ....ccscsscrosvorosossetooerensssaenoearansonsee 

A A T Key R, Miscellaneous Other Mushrooms, p. 77 
“Mushroom to be” embedded in white flesh (Amanita button) .......cccccccccscesesssccesssseceesssceseneeees 

EE E E EE E E AE Key E, Amanita, p. 40 
Mushroom shaped like a ball set atop a starfish or a platter (earthstars) ...... cesses eeeeeeeeee 4 
Muüshroóm nót shäped as:aboycsssisiesi sissantina nosenie eiiie aca an 6 
Mushroom 5—10 cm across when mature; arms often cracking so that the spore case seems to sit 


atop a platter with legs; central perforation FUZZY scciscsmsasacsssncesvatearorees Geastrum triplex, p. 183 
Mushroom 2-5 cm across when mature; arms creating a platter or not; central perforation not 


5) 
5) 
6) 
6) 
7) 
7) 
8) 


8) 


9) 
9) 
10) 


10) 


11) 


11) 


12) 
12) 


13) 


13) 


14) 


14) 


IDENTIFICATION KEYS 


Immature, unopened mushrooms with a reddish to purplish or orangish coating; surfaces bruising 


pinkish to reddish at maturity; central perforation lined... Geastrum morganii, p. 182 
Immature mushrooms without a coating; mature surfaces not bruising; central perforation not 
Vite siscctbistetaietantiianinbsolueponeielasiocstietusnslathebnactntiadarantansstiyladinianings Geastrum saccatum, p. 182 
Growing ON WIG ascinssasinsaceiny tush itosiatusdyasaatacditnedulaedatdoutnedasntbasnoditheiyeueitnaiuaneioeianenadaaiobeaiauns 7 
Growing TEDRSS EL AML cc iataseavursatioanasaurses vaowidinaunncaitvcd winnie iaaii e kagana uN Aaea 9 


Mushroom black and hard, like a tough glob 2-7 cm across, set in a grayish to black, felt-like 
covering that remains around the edges at maturity... Camarops petersii, p. 130 
Mushroom Notas above 5 da siusictiitaersteiiesearintocinvcerpussiatanstassiiasnnstednuonaionniiecwnadiwealintesancancens 8 


Mushroom up to 1 cm across; filled with tiny silvery “eggs”; outer surface powdery to felty, brown 
to whitish, rupturing irregularly at maturity 00... ee eeeeeees Nidularia pulvinata, p. 291 
Mushroom 1.5-5 cm across; filled at first with soft flesh, then spore dust; outer surface finely 
spiny to bald, brownish, developing a small apical perforation at maturity ...... eee 

sna onesie ny San Sekt Ga BA WAN N Morganella pyriformis, p. 281 


Mushroom at first appearing like a gelatinous egg but soon appearing like a reddish ball set atop 
a shaggy stem surrounded by gelatinous reddish chunks.......... Calostoma cinnabarinum, p. 128 
Mushroom notas above sas uns cestscenszsenzcccttcssvesanssvanesuyessuwhndechssesuncatusseatedesagsviutsninssninsentnesvinty 10 


Odor mealy; mushroom irregular in shape; interior fleshy, white with pink areas; outer surface 
sometimes bruising UKs. siisaccaineaincstancstnnaeinansiadgiancsadenimrasavecsinadses Entoloma abortivum, p. 171 
Odor not mealy; mushroom variously shaped; interior varying but without pink areas; outer 
sürface not DRS OO pini i riesds atic annae nae a E EE E mmnantneatnauus 11 


Interior tough and hard before turning to spore dust, whitish at first, but soon dark purplish 
Drown to-blacksspore dust Black it ida tian atiesccacgpa taae rinas aa TOE OEE EE AREE E TE OEE AESA 12 
Interior soft and spongy before turning to spore dust, whitish, becoming olive, brown, purplish, 
or blackish; spore cist usually- not DIAC E iesndusssctsccussecuivetonnbesnsedeintaninareinesunteionntacascunsesanacenses 16 


Growing in sand dunes; spore case set atop a stem-like structure 5—10 cm long, consisting of 
elaborately twisted cords embedded in sand... eects Scleroderma septentrionale, p. 356 
Not growing in sand dunes; stem absent or very rudimentary.......cccesesesseseeesseecseeesseeeeaeaes 13 


Growing in lawns and gardens; spore case 8—13 cm across; outer rind up to 5 mm or more thick, 
rupturing near the top and often peeling back to create “arms” or “rays” sascssasesinssssnerosnsovenssosne 

seas en st de E T eaeaeaa ene ae tne Detena onset esa doneoanetae Scleroderma polyrhizum, p. 356 
Growing in woods or occasionally in lawns and gardens; spore case variously sized but generally 
smaller than above; outer rind thick or thin, rupturing but not peeling back as above ........... 14 


Outer surface bruising pink to red, bald or with a few tiny, inconspicuous scales...........ce 
Sedan eae esau cee aha vorigeartar gee E aaa raneesitdnaneraaie haat Scleroderma bovista, p. 355 


Outer surface not bruising, covered with small or large scales sssesssasvenndcosnsvenatvateosssarenincswsness 15 
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15) 
15) 
16) 
16) 
17) 
17) 
18) 
18) 
19) 


19) 


20) 


20) 


21) 


21) 


22) 


22) 


Scales large; rind 2-5 mm thick; spores reticulate... eee Scleroderma citrinum, p. 355 
Seales small; rind up to 1 mm thick; spores spiny but mot reticulate ss sca cvsisssarsecadeeaversacssrnevens 

E E ecagara paste re caren aneganetaNenduenm tartans Scleroderma areolatum, p. 354 
Outer surface bruising and maturing to bright yellow or reddish orange; spore case 2—10 cm 
across; sterile base present; spore powder brown ........ceeeseeeeeeeeees Calvatia rubroflava, p. 130 
Outer surface not bruising as above; size varying; sterile base present or absent; spore powder 
VAL IOUSLY COLOR aiian iea aria aas eaaa adean 17 
Mushroom baseball-sized or larger at maturity stsscctsscicsomtooriimoseiouccinnsinbstonessianssuenwsinbsbarotains 18 
Mushroom smaller than a baseball at maturity ssrstasissteinistinteiain a 21 
Spore dust and maturing flesh dull purple; sterile base conspicUOUS...........scceceeeeeseeeeseseeeeeees 

EPUA NR OUENN el aa naeaneavavaneasiaravadanth santaendadaniaanemnatetasaiinacasaaininannsaasananelear Calvatia cyathiformis, p. 129 
Spore dust and maturing flesh not purple; sterile base present or NOt... eee eeeeeeeeeeeeeeeees 19 
Sterile base conspicuous; spore dust yellow brown; underside of spore case usually developing 
PUTO WS viroii rinisur nosier inr EEEREN NANN ESEE EKANA EEEN AEON EION EEN Ei Calvatia craniiformis, p. 128 
Sterile base absent or inconspicuous; spore dust darker brown; underside of spore case not de- 
veloping MALMO WSs cascacasscnasasincasnsuannnarsnneranensancieseasesiiiseatasnanstaisananeasasnasasians iqaunsmiugsananslehwnaannanias 20 
Mature mushroom usually baseball- to softball-sized; outer rind fairly tough, 1-2 mm thick; 
eapillitial threads spiny seissen Mycenastrum corium, p. 290 
Mature mushroom usually softball- to basketball-sized; outer rind thin and fragile, <1 mm thick; 
capillicial threads MOE GUM ics nse icoiainstilapetinptidaniseasirenieinapttaoinsapisinuebings Calvatia gigantea, p. 129 
Mature mushroom shaped like an inverted pear due to the conspicuous sterile base; outer surface 
with fragile, tiny spines that rub off readily sssiscisctasenisocasdanse ines Lycoperdon perlatum, p. 266 
Mature mushroom more or less spherical (sterile base less conspicuous); outer surface densely 
Spiny with soft spines measuring ap to 5 mmi ION acid ousmnsendiaiGndaiamiiaiinduisien 22 
Growing in woods or in disturbed ground areas; outer skin sloughing off in chunks and patches 
(SEC! p 26G) parini nian ea EAEE AE EEE E AEEA Lycoperdon marginatum, p. 266 
Growing in grass; outer skin not sloughing off as above... Vascellum curtisii, p. 387 


Key to Cup Mushrooms 


1) 
1) 


2) 


2) 


Cup brightly colored (red orange, eM) casei siltiansssapiscsenice sesictieneauay seuepipsastaiaweaiapesiouensanedianieiuts 2 
Cup- not brightly colored wesc cutnencesnneessecardpuassenosner ie aurea Eia TA iia 8 


Cup bright yellow, very tiny (<5 mm across); growing in clusters on wood.......sssssssesessesseeeeee 

e E E E E Bisporella citrina, p. 106 
Cup red or orange, often (but not always) larger than above; growing on wood or terrestrially, in 
Cluster OE TA eaters E E E E E E E A na nentnas > 


3) 
3) 


4) 


4) 


5) 
5) 
6) 
6) 
7) 
7) 
8) 
8) 
9) 


9) 


10) 


10) 


11) 
11) 
12) 
12) 
13) 


13) 


IDENTIFICATION KEYS 


Cups frequently split down one side; dull orange; paraphyses with curved ends...........ceeeeee 
A E E E E Otidea onotica, p. 292 
Cups not usually split down one side; bright orange; paraphyses with club-shaped ends........... 
E E E E E E T Aleuria aurantia, p. 88 


Cup goblet-shaped, with a long stem; about 1 cm wide at maturity; outer surface and margin of 
cup covered with conspicuous white hairs ....sssesseesseereseereees Microstoma floccosum, p. 277 
Cup not goblet-shaped, with or without a stem; size varying; hairs if present brown and confined 
to the margin of the CUP i, ies nasasnnecrstisvsxssaudisnindolualamatonsdionndsnmuniniulianaasintionnmdaianncetnnsaes 6 


Mature cup 2-7 cm across; stem absent; found in spring............... Sarcoscypha austriaca, p. 353 
Mature cup <2.5 cm across; stem absent or present; found in spring or summef .......... eee 7 


Stem absent; margin of cup fringed with eyelash-like brown hairs; usually found on wet logs... 

sas synched bp un ann Gs we tanya E eau aN Scutellinia scutellata, p. 357 
Stem usually present; margin of cup not fringed with hairs; usually found on hardwood sticks or 
growing térrestiiall sms asavsasireceasancanaasainceevaceenncesancuadagasinenseseanerds Sarcoscypha occidentalis, p. 353 


Either the entire cup or the inner flesh of the cup gelatinous ssiisssrecssrsrswsaccoraesaracssaacssousasivnses 9 
Cup not gelatinous osjsaisvansecanesiinns cnnnsieains uunaninhesvalnvsasivamedennesiannsvans suansseanteuancevand eapateunbccwsadentin 10 


Cup ear-shaped to amorphous, medium brown; entire mushroom gelatinous............cceeeeee 
E E A A T N Auricularia auricula, p. 105 
Cup goblet-shaped, dark brown with an orangish to tan upper surface; interior of mushroom 


gelatino uSsoeor iana a OE TE EE EE Galiella rufa, p. 179 


Cup very tough and leathery, <1.5 cm across, with concentric zones of white and brown or gray 
shades; growing on WOOdisasisssisiiriideinsons ii aa eieiei Poronidulus conchifer, p. 325 
Cup soft- or brittle-fleshed but not tough and leathery, larger than above, not zoned; habitat 
SV ALT YI E E E E E E Sones 00 E E T ll 


Cup more or less black, deeply goblet-shaped, thin-fleshed; growing in clusters, in spring........ 
resect et gaps eases a dnaR ant saatn a Urnula craterium, p. 387 
Not with the above combination of CHALACEERS ous desi sosasseendacdecniins omanuvians veancrsnasvananeiabvosantosalss 12 


Cup dull yellowish to dull orangish, often split down one side; growing in clusters «0.0.0.0... 
E gana eter oa ua EE var anne org eo E E een Otidea onotica, p. 292 
Cup variously colored, not split down one side, growing in clusters OF NOt... cesses 13 


Outer surface and margin of cup covered with prominent brown hairs; inner surface whitish to 
pale bluish; mature cup 2—3 CM ACHOSS sc cieratancacavsasaenetadustaenensvend Humaria hemisphaerica, p. 207 
Prominent brown hairs absent; colors and size varying ivensscancvinsivesansonad desneraatsaineraarenintivines 14 
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14) 
14) 


15) 
15) 


16) 


16) 


17) 


17) 


18) 
18) 
19) 
19) 
20) 


20) 


21) 


21) 


22) 


22) 


23) 
23) 


Clearly defied Stein present: eel Ow the CUP ai vciasnaadacvetecausoeaataranintanteeaviveauteied ieas 15 
Stem absent Or very ruc inmentary eretier ninan n i e a ne i Eas 17 
Stem lacking prominent ribs, finely hairy, brown... eee Helvella macropus, p. 203 
Stem With prominent ribs, bald, Wits Dicscsa inne ssnotdivcsnnnnetadssunesdastanusntvcsnniuaatsinnssinncsioertensiins 16 
Ribs on stem extending far onto the undersurface of the cup; stem ribbed and usually pocketed 


BS WEN E E Helvella acetabulum, p. 201 
Ribs not extending onto the undersurface of the cup; stem ribbed but not pocketed............... 
iriran aus daadaa aiii aiaiai eais Helvella queletii, p. 204 


Cup growing on wood; attached tightly and broadly so that only the very edge can be easily lifted 
from the wood; surface sticky; brown, with or without a hint of purple... eee eeeeeees 

saint sina cl aaapnedeaieadunad eiswecaswaeaunighials E E Pachyella clypeata, p. 293 
Cup if growing on wood attached only under the center of the cup so that its edges are easily 
lifted to expose the undersurface; upper surface dry; color varying......ccecceeseseseseeeeeeeseaes 18 


Cup growing in indoor settings or in garages, on concrete rubble, and in coal bins; upper surface 
yellow to brown at maturity; undersurface whitish to pale tan.......... Peziza domiciliana, p. 300 
Growing ini woods; Colors varying wis sisascissscavancaen venrasmnanncinrsasvsdasissncasniaracnssoratnassiansasaasnsanioias 19 


Flesh when squeezed exuding a yellow juice that stains fingers and white paper... 
E E E E dovmeaepueddeaodepsadvsoes Peziza succosa, p. 301 


Flesh not exuding a yellow-staining pices. sisi nisinsciaasciarscsveaasqeassasnsionusnsacinscanensisaboivaarnen annie 20 


Ascus tips blue in Melzer’s reagent; flesh brittle; upper surface smooth or slightly wrinkled near 


thecenter at TMALULILY scsevassitestevesasvectsaesasienasviotane EEE E ETE EE EA E TOETOE SE 21 
Ascus tips not blue in Melzer’s; flesh brittle or not; upper surface wrinkled, at least over the center, 
E a A E E E E E E 22 


Growing on wood or woodchips; undersurface white and minutely fuzzy; appearing from spring 


to fall) spores smooth Bt Maturity Gascttsccatedcnesimdanetaanideaandmatdatnessre Peziza repanda, p. 301 
Usually growing near but not directly from wood; undersurface brownish and finely hairy; ap- 
pearing in early summer; spores roughened to warty at maturity .....Peziza badioconfusa, p. 300 


Widely distributed; not associated with deadwood; spores ellipsoid; usually becoming wrinkled 


over the center with maturity cds cine use een cca darei indii Disciotis venosa, p. 169 
Primarily found in the northern Midwest; often found near stumps and well-rotted logs; spores 
fusiform, with prominent apiculi; becoming wrinkled or not scssccsoceacensansssncsssncsiracersnssvune 23 
Apiculi long and pointed; cup usually reddish brown ou... eee Gyromitra perlata, p. 195 


Apiculi with distinctive, scooped-out ends; cup usually yellowish brown... cients 
n A nip gh peda uae Sane A Gyromitra leucoxantha, p. 194 


1) 
1) 


2) 


2) 


3) 
3) 
4) 
4) 
5) 
5) 
6) 
6) 
7) 


7) 


8) 


8) 


9) 


9) 


IDENTIFICATION KEYS 


Flesh gelatinous; cap irregular and lumpy, yellowish to greenish; stem yellowish and sticky ...... 
wsvhepetnsin bev ecco E dead cane peg imtegaeegnNaanaNAete Leotia lubrica, p. 257 


Stem completely hollow, or hollow with wispy cottony fibers inside; cap with fairly regular pits 
and ridges, or longitudinally wrinkled, or fairly smooth (never lobed, saddle-shaped, convoluted, 
or brain-like); without reddish or reddish-brown shades; found in spring... 3 
Stem hollow, solid, or chambered; cap not regularly pitted and ridged; cap lobed, saddle-shaped, 
convoluted, brain-like, or irregular; reddish shades present or absent; found in spring, summer, 


ANU TAL E AEE AEEA AA A A AA A E ercta topes 10 


Cap attached to the stem only at the very top, like a thimble sitting atop a pencil (slice the 
mushroom in half to view it in longitudinal section) casi cscsccsssstounocsisotoesbceaocciva couneniviseaontencats 4 
Cap more or less fully attached to the stem, or attached about halfway down... 5 


Cap smooth or with vague, irregular wrinkles; mushroom 3-10 cm tall when mature; asci 8-spored; 
spores 21=26 pm Lai corei vaeneatsinn te enescluvasauvaebisnbesatonsdiemonsinensseeeiuastie Verpa conica, p. 388 
Cap deeply and prominently wrinkled; mushroom often >10 cm tall when mature; asci 2-spored; 


Spores 34-80 MILIONE ses iapecsrwesse caine groneainiaiceteueccentaivaghasnasivansaeeexacousoenie Verpa bohemica, p. 388 


Ridges darkening to dark brown or nearly black with imaturity.......ccssscservaessssnssorscoonerennoves 6 
Ridges not darkening with maturity crausasatanstisierquaanouhnnytanevan nee taawsnsanspnievasaluadavaatansoantnadetensritd 8 


Cap attached to the stem roughly halfway up, with a substantial portion hanging free; mature 
stem often long in proportion to cap; stem often fragile... Morchella punctipes, p. 280 
Cap fully attached to the stem; stem not long in proportion to cap, not fragile wo... 7 


Found in the northern Midwest (from about 44° N northward); mushroom 4-8 cm high; spores 
20-22 ura WOON cs cteaisrens antegtied eenias eais vated saskian eaei eaten Morchella septentrionalis, p. 280 
Found throughout the Midwest; mushroom 5-14 cm high or more; spores 22—27 um long..... 

ditibid inp dndoudiveanmaneleiadenidslatabusteduntal hands naaie aa anaes ia iai Morchella angusticeps, p. 277 


Mature mushroom fairly small (3—10 cm high); pits and ridges primarily vertically arranged; 
distributed primarily below the Great Lakes ......s.ssssseeeneeeneeeeeese Morchella diminutiva, p. 278 
Mature mushroom often larger than above; pits and ridges more randomly arranged; distributed 
throughout the Mid westiniseissiiacosiriseiiioniai Ee AE i ii 9 


Pits and ridges contorted, asymmetrical, and irregular (see p. 279); ridges often remaining flat- 
tened or widely rounded into maturity; often (but not always) found in sandy soil... eee 

A A T S Morchella prava, p. 279 
Pits and ridges not appearing contorted and irregular; ridges becoming sharpened with maturity; 
found in a wide variety OF soils isssseiiissiiursisessiinssiisieissrsinsiisissa Morchella esculentoides, p. 278 
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10) 
10) 
11) 
11) 
12) 


12) 


13) 


13) 


14) 
14) 
15) 
15) 


16) 
16) 


1) 


1) 


2) 


2) 


Most (but not all) species found in spring; cap reddish to reddish brown or brown (but if the cap 
is brown, without reddish shades, then the stem is over 1.5 cm thick) ......cccecccceesssceeesseseeenees 11 
Most species found in summer and fall (occasionally in late spring); cap white, gray, or brown 
(but if the cap is brown, then the stem is about 1 cm thick at maturity)... eee eee 15 


Cap saddle-shaped; found in fall; growing from deadwood.............406+ Gyromitra infula, p. 193 
Cap not saddle-shaped; found in spring; not growing from deadwood .........cseeeeeeeeeeeeeeees 12 


Cap brain-like, reddish; stem 1-3 cm thick; found in the northern Midwest ..........ccceeeeeee 

E E E E AS Gyromitra esculenta, p. 193 
Cap not brain-like and reddish, or if brain-like and reddish, then stem 2-10 cm thick; variously 
GIS Hite a siccsaidasbsiaiasiniasinsaslsoinssotadaoiaboasstouisanoraapulurpusniooniasunbasiviaseaisnbvcsonisniaisorsdeutieoondsoiulel 13 


Cap blocky and squarish, brown (rarely slightly reddish brown); mature spores with a large knob 
ateach érd cy cncssstysnenvcecga tesinavsisienandiaandvandevanigantguaanardiadnoaneanadetaonasadss Gyromitra korfii, p. 194 
Cap not blocky and squarish, reddish brown to red; mature spores with small, finger-like exten- 
sions ateach end secvscvgnciagsanesddousadeasaviboasauatedsaneiaieeianeriaheveuniwannanihnateaeidusateededbadyadeviendysanieiae 14 


Cap tightly wrinkled, without lobes or seam-like lines; undersurface never exposed ...........065 
so bundasasasaaadieencoseyntaesaaasananasatieyiaunwrstays Mavi EIEEE ESER EK Ea NaS Gyromitra caroliniana, p. 192 


Cap loosely wrinkled, often somewhat lobed, with seam-like lines stitching the lobes together; 
undersurface exposed in places 6x sicnscainscnsanionnscurasatanacniasesaracerssaianiies Gyromitra brunnea, p. 192 
Cap and stem buff to white; stem elaborately ribbed and pocketed.......... Helvella crispa, p. 202 
Cap not white or buff, or if so, then stem not ribbed and pocketed; stem varying ............00. 16 
Ap gray, sad dle-shapeds stem MDGS siapeciovassusisinsi tapi tiunncsasecinsniapetinuind Helvella sulcata, p. 204 
Cap varying; steni NOt HO Vedi cnicacomaninndeniguenninnieniouionianiandenimneeieginegie 17 
Cap brown to tan; margin never curled upward and inward; undersurface bald or nearly so..... 

i duce eae edie rae sana raw eeanorbinoesinutetaueelauels Helvella elastica, p. 202 
Cap whitish to buff or tan; margin often curled upward and inward, at least when young; un- 
dersurtace finely grai tinct ropiaiaota raves tastirastircsenapiiaetapsemiasenudinns Helvella latispora, p. 203 


Mushroom club-shaped or roughly finger-shaped, with a hard outer surface that is black or dark 
reddish brown (or is sometimes covered, in spring, with a bluish to whitish powder); flesh very 


USE a itan asap cova ead sed eager en nun E readme ae E 2 
Mushroom not club-shaped or finger-shaped, or if club-shaped, then mushroom soft-fleshed and 
TOE LA EE E E AE A EE E E AE EE ETET 4 


Lower stem yellow, attached to long yellow cords that lead underground........sssessssereesseeeeee 


atleast na tana cane feta T T Elaphocordyceps ophioglossoides, p. 170 


3) 


3) 


4) 
4) 
5) 


5) 


6) 
6) 
7) 
7) 


8) 
8) 


9) 


9) 


10) 


10) 


11) 
11) 
12) 
12) 


13) 
13) 
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Usually growing on sticks and small logs; mushroom club-shaped; surface developing a fine 
ENOS OF USCS cont een cuapcnat ea ata cevaran tal gitan estk eoe oemoomunatea epee Xylaria longipes, p. 395 
Usually growing from deadwood near the bases of stumps; mushroom irregularly shaped (more 
or less finger-like); surface becoming roughened and pimply........... Xylaria polymorpha, p. 396 


Mushroom shaped like a fan or spatula, with a brown stem and a tan to whitish or yellowish 
head: on wood or debris Of conifers Spathulariopsis velutipes, p. 359 
Dat completely as A OVG sj xchacsidesunisdunianancsianantivicdunandiasnunssubineataianeadsiusionidelaunslinianiaiataenstaesay 5 


Mushroom shaped like a club or cylinder, usually unbranched (however, mushrooms may be 
loosely or tightly packed together ar thelr bases) sccisasocercssinusnesionsusntsuanniscinacaniewnanesneiaenuievens 6 
Mushroom shaped more or less like a coral or head of cauliflower or rosette, with distinct 
aient n A E A E E 11 


Mushroom bright orange; surface hard and pimply; arising from the pupae of dead insects, which 
may be buried in deadwood or underground...iscscascsincsssassosossorressnees Cordyceps militaris, p. 151 
Not completely as AD OVE jai cusursisassuansswanssnanssvensdesradedssavandcessecdaatewnscutngsuaunsueutiwanscutasstannciinasensens 7 


Usually growing in tightly packed clusters; mushrooms cylindric, 3-12 cm high; whitish to 
tes ACEI E iis savancisastsonsidtn renin coda eannionsnagsinsiccanenearontmransaransnaabeanasiaraes Clavaria vermicularis, p. 137 


Mushroom: bright yellow to bright Onan ge visissssnsceusesvsessardssvosioueivncsivassveasswunscuuacstundsiansdvnnes 9 
Mushroom orangish buff to brownish orange or reddish brown.......ssesssesssesrereerrerrerseerersn 10 


E A E A E A E E Calocera cornea, p. 127 
Growing terrestrially in clusters with fused bases; mushrooms 5-15 cm high ..ssssesssenesecece 


i sical Sagi cla E Clavulinopsis fusiformis, p. 140 


Mature mushroom usually broadly club-shaped; surface negative with KOH ue eee 
RA cadre cota iadess A einen GenGieis Clavariadelphus americanus, p. 138 
Mature mushroom with an enlarged, flattened apex; surface bright yellow with KOH ............. 
alec A de iendeaon muinieie basins Clavariadelphus unicolor, p. 138 


Lilac to purple shades present (aside from purplish-brown bruising) when mushroom is fresh 
and YOUN eats eat eee cee ied eter ant gated dee ne EAAS EA ed ast Aan yma oe A 12 


Young branches yellowish to olive yellow above, with pale purple bases; branching frequent and 
repeated; iron salts green on branches siicincsisacnunrsvannvestsvonntvenabsndaexesnedets Ramaria fennica, p. 331 
Branches lilac to purple; branching sparse to frequent; iron salts negative on branches.......... 13 


Branches purple; basidia 4-spored; clamp connections absent............ Clavaria zollingeri, p. 137 
Branches lilac to dull purple; basidia 2-spored; clamp connections present .........ccesseeeeeeee 
sliver trav venlaata nee ater ra vena ate aneaeeMRca tie santa Clavulina amethystinoides, p. 139 
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14) 
14) 


15) 


15) 


16) 


16) 


17) 


17) 


18) 
18) 


19) 


19) 


20) 
20) 
21) 
21) 
22) 
22) 
23) 


23) 


Growing On WOE yapivenanuceteaads nhc EAS ENDESAN OSEAAN OiR CANE EENEN EERE 15 
Growing terestrial ynnsesrisinnennisniiie eani aiaiai nia i 16 
Branch tips pyxidate: crowned with a shallow depression and 3-6 points; branches branching 


frequently; surfaces not PruiSiNgesis censuses Artomyces pyxidatus, p. 104 
Branch tips forked, pointed, or blunt but not pyxidate; branches mostly straight and ascending; 
surfaces often bruising and discoloring purplish brown ..........cccceeee Ramaria stricta, p. 333 


Consistency tough and leathery to rubbery (try tearing the mushroom apart); surface whitish to 
dirty yellowish (or greenish when algae are present on old specimens), without concentric zones 
OF Texts Ol COLO Psese eir onia aE Tremellodendron pallidum, p. 374 
Not completely as- above iicsnbssisissnnsdadssransdioiiaotntaudueninsesusiloornisoburiuanionssabsmnisalesalaisatactonnssoniian 17 


Mushroom consisting of numerous flattened lobes or sections arising from a central location; 
surfaces white when fresh; consistency gelatinous but fairly firm wo... eee cseseeeeeeeseeeeeeeees 


Not completely as ab Ove issdicsacsenasevssnvsadisasndetrarerancuiansveancveunivantentanenianeieiaanerads@adetebaniadsesnives 18 
Mushroom shaped like a rosette, or more or less like a large head of cauliflower 0... 19 
Mushroom shaped more or less like a coral with branched arms... cceessseseseeeeseseeeeeeeee 20 
Mushroom 10—40 cm across; fragrant; found near the bases of trees .....ee este cseseeeeeeeseeeeeeeees 


E E S Sparassis spathulata, p. 358 
Mushroom 5-12 cm across; odorless; terrestrial but not always near the bases of trees .…............ 
ile ep ee ecg E A sti na EE Podoscypha aculeata, p. 321 


Fresh mushroom white or whitish, sometimes becoming slightly yellowish or pinkish with age; 
ion sales negative on DIANCHES, cciaicaind ciara ana aE EOE 21 
Fresh mushroom more highly colored than above; iron salts green on branches... 22 


Branch tips cristate: flattened and featuring several tiny points; basidia 2-spored .......ce ee 
haste daa chcasdnen E A E E A, Clavulina cristata, p. 139 
Branch tips bluntly pointed, not cristate; basidia 4-spored.............4.. Ramariopsis kunzei, p. 333 


Branches frequently branched; surfaces not bruising purplish brown... cesses 23 


Branches densely packed, pinkish to purplish; branch tips also pinkish to purplish; branches fairly 
short, reminiscent OE Broccoli ccsnsssucacinccsuctinssanevetvecsmntseoaiatenoneutsien Ramaria botrytis, p. 331 
Branches not densely packed, coral pink when young, contrasting with clear yellow branch tips; 
branches fairly long, not reminiscent of broccoli. cesacianactasvceasecesanersiess Ramaria formosa, p. 332 
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Key to Miscellaneous Other Mushrooms 


1) Mushroom shaped more or less like a Russula (pp. 338-52) or Lactarius (pp. 230-51) but partially 


or completely covered with a crust-like, minutely pimply coating... eeeseeeeseteeeeeeee 2 
1) Mushroom not as above ...ccccccecccccssssscesssscccesscscsscseccesseseceusssecesssssessusecsessssesessusseeessaseceeseasenea 3 
2) Crust-like coating greenish yellow, usually limited to the undersurface of the cap... 
abavaddavegaseasude soivts canna sits seavbiadusagaasdwaas devsadgitnaaiinssivedsteesniadsins fenunaginas Hypomyces luteovirens, p. 219 
2) Crust-like coating orange, usually covering the entire mushroom 0... eee eeeeeeeeeeeeeeeeaes 
A E can aneespana ieuncegeasailvas sain tenn ceiuvaqaunanemanineieas Hypomyces lactifluorum, p. 219 
3) Mushroom appearing like a tiny bird’s nest, complete with “eggs” oc. ceesesesesseesseseeeeeeeeees 4 
3) Müshtoom- mot appearing likea bitd's Test sss ce cccetssnesssucia tespuceceisocsiveniveceiwenivereisarssueseioneasuaté 7 
4) Interior of nest prominently lined icc ssssssstesnnceronesssnacsnceervaeeucncnssgncssccouce Cyathus striatus, p. 166 
4) Interior of nest not lined sscdcasecsscs cieseccascaxcecevvs ateni eteko s sts EEEE NEEE EEPE E ETENEE TRORA 5 
5) Nest yellow to brownish yellow; eggs whitish.......seseenesererenreen Crucibulum laeve, p. 165 
5) Nest brown to. blacks. eggs silvery to blackish sacscdewiwetousteninncciotisive tocwtesiwigeannasiassuencsusicsenceneets 6 
6) Nest clearly defined, goblet-shaped; outer surface hairy... cee Cyathus stercoreus, p. 166 
6) Nest not clearly defined (eggs piled on the broken remains of a ruptured encasement); outer 
surface, if visible, powdery to velvety ca evascicignaveonaeassndveanesiatrnwanineantent Nidularia pulvinata, p. 291 
7) Mushroom appearing a bit like a large black eye, 2-7 cm across, stuck to a log, with a felt-like 
outer sheath that surrounds the “eye” like an “eyelid”; surface tough and pimply...... ee 
E E E E E A Camarops petersii, p. 130 
7) Mushroom not appearing like a large black eye ay siciniosavsisancatstaanussotaententatinroninontinesdsoamaeannnee 8 
8) Mushroom shaped like a fan or spatula, with a brown stem and a tan to whitish or yellowish 
head; on wood or debris of COUMCES: isacvcievasacvanacsnsatavindstsacnenetvinn Spathulariopsis velutipes, p. 359 
8) Mushroom not completely as aboVëssssssssisississsisossssssiseesssisesesssivsesirsesirisusssvssiseriviisisisusssssnssis 9 


9) Mushroom covered near the top with a malodorous olive to brown spore slime (which is often 
removed by insects); flesh spongy and porous; arising from a partially buried egg-like structure 


that may leave a sac-like volva at the base of the stem sirsenis 10 

9) Mushroom never covered with malodorous spore slime; flesh not spongy and porous; not arising 
from an epg like SEP ACUINE iuvenes isset n N A N A E E aaia 15 

10). Mushroom orange to red ot yellowovera llaive I 
10) Mushroom: not orange, redor Yelle saisisinstsdssdetatdsdinupiudhedavieduchednadtashadaiiedsdelovianesladiieenadides 13 
11) Mushroom with 3-5 arms that arise from a shared stem and are fused at their tips... ee 
a E E E Pseudocolus fusiformis, p. 329 


11) Mushroom shaped more or less like a spike or cy limdet sccscsscstasercicavesserascnracsoverseunesororvavesatien 12 
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12) 
12) 
13) 
13) 
14) 
14) 
15) 
15) 


16) 
16) 


17) 
17) 
18) 
18) 
19) 
19) 
20) 
20) 
21) 
21) 


22) 


22) 


Mushroom with a flimsy but clearly separated head-like structure bearing the spore slime........ 
eae al snag pea haan a ea ated aa oa eae aa een Phallus rubicundus, p. 304 
Mushroom without a clearly separated head-like structure... Mutinus elegans, p. 281 


Cap without a laced Sleittsaiacssonitsotnunssosndavsnstine tnnaediwndsusnnluneivucestusindsiasnailesoniusoeseneesusnstieone muse cise 14 


Mature cap deeply pocketed and pitted under the spore slime; only occasionally developing a 
central perforation at the TOP ciinsssccsadsisomdaoinnsveanpodsansnnbsaieissuaianniasonnshonn Phallus hadriani, p. 303 


Flesh Ge LA Cintas icseeadssangieiarseansacanyaganascasascavaaqauntguvndeivascnnnanswnaaeassnianyicanstanaatanyatarasdurascava nian 16 
Flesh not Gel atii Os dscss cacacessccexsnceaadsvraasussassensusatiervesannbasssassaaaseatonisessisa agetnigetandusbagseasivantiets 23 


Mushroom white to whitish (possibly yellowing somewhat with old age) ....... eee eee 17 
Mushroom HOT WIIG saiciassatesdasisanenasncassavarnxenyasenaaeaaaseisaannta mina squeasgtuanelannaesagsananamaesieiisrainies 19 


Mushroom terrestrial; appearing like a set of flattened fingers arising from a central structure.... 
wdigasds ced pened ¢bugvassadpevayadstsasues ciunevaysedsvavspagtel E Tremella reticulata, p. 374 
Mushroom growing on wood; not appearing like a set of flattened fingers... eee 18 


Mushroom composed of graceful, nearly translucent lobes that are usually fused into a structure 
about 5-10 cm across; glococystidia-abseit sis insite ssiasrasisansssucsssuaoebuauiess Tremella fuciformis, p. 373 
Mushroom composed of multiple opaque globs that fuse together to cover large areas of the log; 
glococystidia presentessin rers reanna aRar EEEIEE PITATE Ductifera pululahuana, p. 170 


Mushroom yellow, composed of lobes or brain-like globs ............... Tremella mesenterica, p. 373 
Mushroom brown. to black, varying in SiUCHteiidrdiendiniimianiondeneemiialsanaiincers 20 


Mushroom black; appearing like a spreading patch of globs or lobed structures; surface with 
miut pin LES ionan a oneone esto o EEan REECE EEEE EE EEES Exidia glandulosa, p. 175 
Mushroom brown; varying in structure; surface without pimples ...s.sseesssssesreeeseeererrerrersrsn 21 


Mushroom developing distinctive concave depressions that are rimmed by thin ridges (see p. 
172) E vvaiaeanaynessaneastvessannasa a Exidia recisa, p. 175 


Mushroom not developing rimmed depressiOis a isssseoriseasmanntaaneiieeanaeetnnmmnuncenitamnane 22, 


Mushroom appearing like a densely packed cluster of gelatinous leaves; spores broadly ellipsoid 
to subglobose; basidia longitudinally septate; infrequently encountered ......sssssssesssssierersserreeee 
a a E a a E Tremella foliacea, p. 373 
Mushroom appearing like a gelatinous ear or leaf, sometimes clustered tightly but often growing 
alone or gregariously; spores allantoid; basidia transversely septate; commonly encountered..... 
Gea eena Eaa pp sistent al acetic tinea aaa Auricularia auricula, p. 105 


23) 
23) 
24) 
24) 
25) 


25) 


26) 


26) 
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Cap thin, with an upper surface that features alternating zones of colors (browns, reds, tans) and 
a smooth undersurface; growing in shelving clusters... teeeeeeeeeees Stereum ostrea, p. 361 
Cap absent, or if present, then not zoned; undersurface smooth or wrinkled; growth pattern 
AVA AE A A 24 


Mushroom yellow to- orange anuiti aada aa aiaiai aaa 25 
Mushroonr which to Piik ao sicdctbcissidiasicuanities nucsisdlsalduansieelincsnibadisimielinuscnliadduandlietvcueuie: 26 


Mushroom a single, spreading patch of wrinkled orange spore-bearing surface... 

sushbao dip bshioulauplanabsuniabisanddsdausioiuiususlaammadiddiontabbuyieeniasbinapduansdstaciuybadutbawanis Phlebia radiata, p. 307 
Individual mushrooms usually clearly separated, patch-like, or, more frequently, with wavy, thin, 
orange to orangish-yellow caps with smooth undersurfaces............ Stereum complicatum, p. 360 


Mushroom with a well-developed cap that features a bald, pink upper surface and a deeply wrin- 
kled, whitish Und erst Ace’ isc. ivsssiwans cwsnscvanssvane camrateusserseseansvviaternsssiots Phlebia incarnata, p. 306 
Mushroom without a well-developed cap, or with a rudimentary, woolly cap consisting of a 
folded-over edge; spreading surface (or undersurface of cap) pinkish to whitish, wrinkled........ 

A E teaniyasel vawad eae gine denumnaninaeaunenseas Phlebia tremellosa, p. 307 
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ABORTIPORUS BIENNIS 
(BULLIARD) SINGER 


Ecology: Saprobic on the wood of hardwoods; grow- 
ing alone or gregariously around the bases of stumps 
and living trees; causing a white rot in deadwood and 
a white trunk rot in living wood; summer and fall; 
widely distributed. Cap: Often irregular and covered 
with the pore surface, but when definable up to 20 
cm across; kidney-shaped to semicircular or irregular 
in outline; whitish to pale brown or reddish brown; 
sometimes with concentric zones; finely velvety or 
bald. Pore Surface: Whitish, bruising and discoloring 
reddish or pinkish brown; pores angular to maze-like 
or irregular, 1-4 per mm; tubes to 6 mm deep. Stem: 
Often absent or poorly defined, but when present 
up to 6 cm long; whitish; velvety. Flesh: White to 
pinkish or pale tan; exuding a pinkish juice when 
squeezed; 2-layered in mature specimens; tough. Chemical 
Reactions: KOH negative on flesh. Spore Print: White. Mi- 
croscopic Features: Spores 5-8 x 3—5 um; smooth; broadly 
ellipsoid; inamyloid. Chlamydospores often present; globose; 
5-9 pm. Gloeocystidia infrequent to numerous; variously 
shaped. Comments: Some authors give a separate species 
name, Abortiporus distortus, to the gnarled form that lacks a 
clearly defined cap and stem. Both forms are illustrated. 
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AGARICUS ARVENSIS SCHAEFFER 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously in grassy places (lawns, fields, and so on); 
summer and fall; widely distributed. Cap: 7-20 cm; 
convex at first, often with a somewhat flattened cen- 
ter; later broadly convex or flat; dry; white or pale 
yellowish when young; developing appressed fibers or 
fine scales (especially in dry weather); bruising yellow; 
the margin often with hanging partial veil remnants. 
Gills: Free from the stem; crowded; whitish at first, 
becoming brown without a pink stage. Stem: 5—15 
cm long; 1-3 cm thick; equal, or slightly bulbous; 
bald, or with scales below the ring; white; sometimes 
bruising yellow; with a persistent, large ring that is 
often “cogwheeled” on the lower surface. Flesh: Thick 
and white throughout; not changing color when ex- 
posed, or yellowing slightly; not yellowing in stem 
base. Odor and Taste: Odor sweet (reminiscent of anise or almonds) when young 
and fresh, becoming less distinctive; taste pleasant. Chemical Reactions: Cap yel- 
low with KOH. Spore Print: Brown. Microscopic Features: Spores 7—9 x 4.5—6 
um; ellipsoid; smooth. Comments: Edible, but some people may be sensitive to 
it. Sometimes called the “horse mushroom.” Compare with Agaricus xanthodermus 


(p. 84), which has bright yellow flesh in the stem base and a strongly unpleasant 
odor when the stem base is crushed; also compare with the white form of Stropharia 
rugosoannulata (p. 364). 


AGARICUS CAMPESTRIS LINNAEUS Fairy ring 


Ecology: Saprobic; growing alone, gregariously, or sometimes 
in fairy rings in meadows, fields, lawns, and grassy areas; late 


summer to early winter; widely distributed and common. 
Cap: 3-11 cm; convex to broadly convex, occasionally nearly 
flat; whitish; bald and glossy to silky to nearly woolly 
or scaly. Gills: Free from the stem; deep pink becom- 
ing brown in maturity; crowded; covered with a thin 
white partial veil when in the button stage. Stem: 
2-6 cm long; 1-2.5 cm thick; more or less equal; 
sometimes tapering slightly to base; with a quickly 
collapsing white ring; whitish; not bruising. Flesh: 
Thick and white throughout; unchanging or very 
rarely discoloring pinkish in wet weather. Odor and 
Taste: Not distinctive. Chemical Reactions: Cap 
surface negative with KOH. Spore Print: Brown. 
Microscopic Features: Spores: 5.5-10 x 4-7 um; 
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ellipsoid; smooth. Comments: Edible and good. Sometimes called the “meadow 
mushroom.” The habitat in grass, whitish cap, squatty stature, pink immature gills, 
and lack of bruising reactions are good field characters. Agaricus porphyrocephalus 
(p. 83) is similar but features a brown, hairy to scaly cap. 


AGARICUS PLACOMYCES 


Ecology: Saprobic; growing scattered or gregari- 
ously under hardwoods and in mixed woods; sum- 
mer and fall; widely distributed but more common 
in the northern Midwest. Cap: 5-12 cm, convex to 
broadly convex or nearly flat in age; dry; covered 
with brownish fibers and scales, especially over the 
center; whitish underneath the scales, or pinkish in 
wet weather. Gills: Free from the stem; crowded; 
pale grayish pink at first, becoming brown; at first 
covered by a partial veil that develops brownish to 
yellowish droplets. Stem: 6-15 cm long; 1-1.5 cm 
thick; more or less equal, or with a slightly enlarged 
(but not abruptly bulbous) base; bald; white; bruising 
yellow, especially at the base; with a persistent ring. 
Flesh: White; bright yellow in the base when sliced. 
Odor and Taste: Taste not distinctive, or somewhat 
unpleasant; odor usually unpleasant (phenolic), but 
sometimes not distinctive. Spore Print: Brown. Chemical Reactions: Cap surface 
yellow with KOH. Microscopic Features: Spores 5-7 x 3.5-5 pm; broadly ellip- 
soid; smooth. Comments: Poisonous. Compare with Agaricus pocillator (below), 
which is skinnier, features a small, abrupt bulb at the base of the stem, and is more 
common south of the Great Lakes. 


AGARICUS POCILLATOR 


Ecology: Saprobic; growing alone or gregariously under hardwoods and in mixed 
woods; summer and fall; widely distributed below the Great Lakes. Cap: 3—10 cm; 
convex to broadly convex or nearly flat in age, some- 
times with an obscure, darker bump; dry; whitish to 
dingy, developing vaguely concentric brownish to 
grayish scales toward the center; sometimes pinkish in 
wet weather. Gills: Free from the stem; close; white, 
becoming pinkish, then brown; at first covered by a 
whitish partial veil that does not usually develop dark 
droplets. Stem: 4—8 cm long; 0.5-1 cm thick; more 
or less equal; with a small bulbous base that bruises 
yellow; with a ring that typically persists into matu- 
rity. Flesh: White; bright yellow in the stem base. 
Odor and Taste: Taste not distinctive, or somewhat 
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unpleasant; odor often unpleasant (phenolic), but sometimes not distinctive. Spore 
Print: Brown. Chemical Reactions: Cap surface and flesh yellow with KOH. 
Microscopic Features: Spores 4.5—6 x 3-3.8 um; ellipsoid; smooth. Comments: 
Poisonous. Compare with Agaricus placomyces (p. 82). 


AGARICUS PORPHYROCEPHALUS 


Ecology: Saprobic; growing alone, scattered, or 
gregariously in meadows, fields, lawns, and grassy 
areas; summer and fall; widely distributed. Cap: 3-8 
cm; convex to broadly convex; brownish underneath 
brown to purplish-brown fibers and scales; dry; the 
margin sometimes adorned with hanging remnants 
of the partial veil. Gills: Free from the stem; close or 
crowded; pink becoming brown in maturity; covered 
with a thin white partial veil when in the button stage. 
Stem: 3—6 cm long; 1—2 cm thick; more or less equal, 
or tapering slightly to base; with a quickly collapsing 
white ring; whitish to brownish; bald or finely hairy. 
Flesh: Whitish; not changing, or changing to pinkish 
when sliced; not yellowing in the base of the stem. 
Odor and Taste: Pleasant; not distinctive. Chemical 
Reactions: Cap surface negative with KOH. Spore 
Print: Brown. Microscopic Features: Spores: 5—7 
x 3-4.5 um; ellipsoid. Comments: Compare with 
Agaricus campestris (p. 81). 


AGARICUS SYLVICOLA 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously in woods or at the edges of woods; summer 
and fall; widely distributed. Cap: 5-18 cm; convex 
at first, becoming broadly convex or flat; dry; whit- 
ish, sometimes developing yellowish stains; bald or 
with innate, appressed fibers at maturity; bruising 
yellow, especially along the margin. Gills: Free from 
the stem; close; whitish at first, becoming pinkish 
to pinkish gray and eventually brown; when young 
covered by a whitish or yellowish-stained partial veil 
that usually features patches or a “cogwheel” pattern. 
Stem: 5—20 cm long; up to 2.5 cm thick; equal, or 
with a slightly to substantially and abruptly swollen 
base; bald or silky below the ring; white, often de- 
veloping yellowish stains; usually bruising yellowish; 
with a persistent, large ring. Flesh: Thick and white 
throughout; often yellowing slightly when sliced, 
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but not turning dramatically and instantly yellow in the base of the stem. Odor 
and Taste: Odor sweet (reminiscent of anise or almonds) when young and fresh, 
becoming less distinctive; taste pleasant. Chemical Reactions: Cap yellow with 
KOH. Spore Print: Brown. Microscopic Features: Spores 5-7.5 x 3.5—4.5 um; 
ellipsoid; smooth. Comments: Poisonous for some people. The woodland habitat, 
tall stature, smooth whitish cap, yellow staining, and sweet odor are good field 
characters for this species group. 


AGARICUS XANTHODERMUS 


Ecology: Saprobic; growing scattered or in large 
groups, sometimes clustered together; in grass and in 
cultivated areas; summer and fall; widely distributed. 
Cap: 6-20 cm; round to irregularly convex, becom- 
ing broadly convex or nearly flat; whitish, or with 
brownish colorations, especially toward the center; 
dry; bald but sometimes becoming slightly scaly in 
age; usually bruising yellow when rubbed, especially 
near the margin, the bruised areas then changing to 
brownish after some time has elapsed; the margin in- 
rolled when young. Gills: Free from the stem; white 
at first, then pinkish, and finally brown; close; at first 
covered by a white or yellowed partial veil that has 
patches of tissue on its underside. Stem: 5-18 cm 
long; 1-3 cm thick; more or less equal; sometimes 
enlarged at the base; bald; whitish, bruising yellow (then brownish); sometimes 
brownish in age; with a large, flaring, thick ring on the upper portion. Flesh: 
White and thick; yellowing when crushed; bright yellow in the base of the stem. 
Odor and Taste: Odor unpleasant and phenolic, but sometimes faint. Taste mild 
or unpleasant. Chemical Reactions: Cap surface yellow with KOH. Spore Print: 
Brown. Microscopic Features: Spores 4.5—6 x 3—4.5 um; ellipsoid; smooth. Com- 
ments: Poisonous. Compare with Agaricus arvensis (p. 81), and with the white form 
of Stropharia rugosoannulata (p. 364). 


AGROCYBE EREBIA 


Ecology: Saprobic; growing alone or gregariously 
on the ground in woods under hardwoods or coni- 
fers; summer and fall; widely distributed but more 
common in the northern Midwest. Cap: 2—5 cm; 
convex, becoming broadly convex to flat, often with 
a low central bump; dark brown, fading slowly to dull 
brown; sticky when fresh and young, but soon drying 
out; bald; often with whitish partial veil remnants on 
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the margin. Gills: Attached to the stem or, more typically, beginning to run down 
it; pale brownish, becoming rusty brown; close or nearly distant. Stem: 3-7 cm 
long; up to 1 cm thick; more or less equal; whitish, becoming brownish from the 
base up; with a pale, thin ring that may collapse or disappear by maturity. Flesh: 
Whitish to brownish; thin. Odor and Taste: Not distinctive. Spore Print: Brown. 
Microscopic Features: Spores 11-15.5 x 5—6.5 um; ellipsoid with a snout-like end; 
with a pore at one end; smooth. Comments: The sticky brown cap, gills that run 
down the stem, fragile ring, and brown spore print are good field characters for 
this species. 


AGROCYBE MOLESTA 
(LASCH) SINGER 


Ecology: Saprobic, decomposing grass litter; grow- 
ing alone or gregariously in lawns and other grassy 
areas; spring and early summer; widely distributed. 
Cap: 4—9 cm; convex, becoming broadly convex to 
flat; creamy white, discoloring somewhat, or some- 
times pale yellow brown to brownish; bald; often 
developing cracks in age and in dry weather; with 
whitish partial veil remnants on the margin. Gills: 
Attached to the stem; close; whitish at first, becom- 
ing brown; at first covered by a whitish partial veil. 
Stem: 4—10 cm long; 0.5-1.5 cm thick; more or less 
equal; white or brownish; with a thin ring that often 
disappears. Flesh: White; unchanging when sliced. 
Odor and Taste: Odor not distinctive, or mealy; 
taste mild, mealy, or slightly bitter to disagreeable. 
Chemical Reactions: KOH negative on cap surface. Spore Print: Brown. Micro- 
scopic Features: Spores 10-14 x 6.5-8 um; ellipsoid; smooth; slightly truncated; 
with a pore at one end. Cystidia usually present, but highly variable. Comments: 
Also known as Agrocybe dura. This member of the Agrocybe praecox group (p. 86) 
is easily identified on the basis of its habitat in grass, its white colors, and its long 
spores. Compare with Stropharia coronilla (p. 362), which has a purple-brown 
to black spore print, a persistent ring that is grooved on the upper surface, and 
darker cap colors. 


Spores 


AGROCYBE PEDIADES (FRIES) FAYOD 


Ecology: Saprobic; growing alone or gregariously in lawns, meadows, and other 
grassy areas (and sometimes on woodchips, dung, or sand); summer; common and 
widely distributed. Cap: 1-4 cm; convex, broadly convex, or nearly flat; brownish 
yellow or paler; bald; dry or sticky; occasionally with whitish partial veil remnants on 
the margin. Gills: Attached to the stem; close or nearly distant; pale grayish brown 
becoming brown to rusty or cinnamon brown in maturity; when young covered 


by an ephemeral white partial 
veil. Stem: 2—6 cm long; 1.5-5 
mm thick; more or less equal; 
bald; colored like the cap. Flesh: 
Pale yellowish to whitish; insub- 
stantial. Odor and Taste: Mealy, 
or not distinctive. Spore Print: 
Brown. Chemical Reactions: Cap surface red to pink 
with KOH. Microscopic Features: Spores 9-13 x 
6.5-8 pm; smooth; ellipsoid but slightly truncated. 
Cystidia fusoid-ventricose with pointed or slightly 
swollen tips. Comments: The partial veil, which is 
rarely recorded, disappears very quickly. The small 
proportions and the KOH reaction will separate this 
species from the Agrocybe praecox group (below). Also 
compare with Panaeolus foenisecii (p. 293). 


AGROCYBE PRAECOX 


Ecology: Saprobic on woody debris; growing alone or gregariously; spring, summer, 
and fall; widely distributed. Cap: 4-12 cm; convex, becoming broadly convex or flat, 
often with a low central bump; bald and smooth, but sometimes developing cracks 
in age; color ranging from whitish to yellow brown, 
brownish, or brown; sometimes with whitish partial 
veil remnants on the margin. Gills: Attached to the 
stem or pulling away from it; close; whitish at first, 
becoming brown to cinnamon brown; at first covered 
by a white partial veil. Stem: Dimensions variable, 
but not often wider than 1.5 cm or longer than 10 cm; 
more or less equal; whitish or pale brownish; with a 
thin, whitish ring that often disappears; with white 
rhizomorphs attached to the base. Flesh: Whitish; 
not particularly thick in the cap. Odor and Taste: 
Mealy. Spore Print: Brown. Chemical Reactions: 
KOH on cap surface negative to orangish or yellow- 
ish. Microscopic Features: Spores 8—11 x 5—6 um; 
ellipsoid; smooth; with a pore at 
one end; slightly truncated. Cys- 
tidia present, but highly variable. 
Comments: Flynn and Miller 
(1990) determined three biologi- 
cal species in the Agrocybe praecox 
group that occur in the Midwest 
(of five biological species worldwide): Agrocybe molesta (p. 85); “Species III,” decom- 
posing naturally occurring wood litter in hardwood forests (possibly corresponding 
with the traditional species Agrocybe acericola) in spring and summer; and “Species 
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I,” decomposing woodchips in urban habitats in spring, summer, and fall. Compare 
with Stropharia hardii (p. 363), which has purplish-brown gills at maturity and a 


purple-brown spore print. 


ALBATRELLUS CAERULEOPORUS 
(PECK) POUZAR 


Ecology: Mycorrhizal with hemlock; often appearing 
in low, wet woods; growing alone or gregariously; 
summer and fall; widely distributed where hem- 
locks occur. Cap: 2-7 cm; more or less circular in 
outline; convex, flat, or irregular; occasionally fused 
with other caps; dry; bald, finely velvety, or with tiny 
scales in patches; blue, gray, or grayish blue at first, 
becoming brown, brownish, or orangish brown. Pore 
Surface: Running down the stem; pale blue or gray, 
becoming grayish or brownish; 2—3 angular pores 
per mm; tubes to 5 mm deep. Stem: 2.5—7 cm long; 
up to 2 cm wide; sometimes a little off-center; blue, 
discoloring to grayish or brownish with age; smooth 
or rugged. Flesh: Whitish; fairly soft when fresh. 
Odor and Taste: Odor not distinctive; taste mild or Photo by Walt Sturgeon 
slightly acrid. Spore Print: White. Microscopic Features: Spores 4—6 x 3—5 pm; 

smooth; broadly ellipsoid or subglobose; inamyloid. Clamp connections absent. 

Comments: When fresh, this species is fairly unmistakable, but older, brownish 

specimens are frequently encountered. 


ALBATRELLUS CRISTATUS 
(SCHAEFFER) KOTLABA & POUZAR 


Ecology: Mycorrhizal with oaks and other hard- 
woods; growing alone or scattered; summer and fall; 
widely distributed. Cap: 5—20 cm across; circular or 
irregular in outline; convex, flat, or irregular; dry; 
bald or somewhat velvety or leathery; sometimes 
becoming cracked with age; yellowish to yellowish 
brown; often discoloring and bruising olive or green- 
ish, especially near the margin. Pore Surface: Run- 
ning down the stem; white, or eventually greenish 
to yellowish; pores small (1-3 per mm) and angular; 
tubes 1-5 mm deep. Stem: 3—6 cm long; 1-2.5 cm 
wide; central or somewhat off-center; yellowish; dry. 
Flesh: White; olive to greenish around larval tun- 
nels; sometimes slowly staining olive to greenish or 
even bluish when sliced; thick. Chemical Reactions: Photo by Bob Zordani 


KOH on flesh slowly reddish; negative to greenish or yellowish on cap. Spore Print: 
White. Microscopic Features: Spores 5—6 x 4—5 pm; smooth; subglobose. Clamp 
connections absent. Comments: This is the most common hardwood-associated 
Albatrellus in the Midwest. Two conifer-associated species of Albatrellus that do not 
stain green are sometimes reported from the Midwest (although we have never seen 
them here): Albatrellus ovinus, with a whitish to buff cap that turns yellowish in 
KOH; and Albatrellus confluens, with a pinkish-buff cap that turns purple in KOH. 


ALEURIA AURANTIA 


Ecology: Saprobic; usually growing in clusters, of- 
ten in clayey soil or disturbed ground; summer and 
fall; widely distributed. Fruiting Body: Cup-shaped, 
often becoming flattened or irregularly shaped as a 
result of the clustered growth habit; reaching widths 
of 10 cm, but often smaller; bright orange and bald 
above; undersurface usually whitish and fuzzy when 
young, but at maturity often orange and bald; with- 
out a stem; flesh orangish and brittle. Odor: Not 
distinctive. Microscopic Features: Spores 18—24 x 
9-11 um; becoming warty and reticulate by maturity; 
ellipsoid; usually with 2 oil droplets and a prominent 
apiculus at each end. Paraphyses with clavate to sub- 
capitate apices; with yellowish to orangish contents. 
Comments: Compare with Otidea onotica (p. 292), which features dull orangish 
shades, is often slit down one side, and differs microscopically. 


AMANITA ABRUPTA 


Ecology: Mycorrhizal with hardwoods or conifers; 
summer and fall; widely distributed. Cap: 4—10 cm; 
convex, expanding to plano-convex or flat; dry; 
white; covered with small to large, conical, white to 
off-white warts that are randomly distributed, but are 
smaller and denser near the margin; the margin not 
lined. Gills: Free from the stem or slightly attached to 
it; close; white to cream. Stem: 6—12 cm long; 0.5-1.5 
cm thick; tapering slightly to apex; white; bald or 
somewhat shaggy; with a prominent, large, abrupt 
basal bulb that usually features a flattened upper edge 
and chiseled sides; with a thick, persistent, skirt-like 
ring. Flesh: White; not staining on exposure. Odor: 
Not distinctive. Chemical Reactions: KOH on the 
cap surface negative to slightly pinkish. Spore Print: 
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White. Microscopic Features: Spores 6.5-9.5 x 5.5-8.5 um; globose or broadly 
ellipsoid; smooth; amyloid. Comments: No Amanita should be eaten. Compare 
with Amanita cokeri (p. 91). 


AMANITA BISPORIGERA 


Ecology: Mycorrhizal with oaks and other hard- 
woods; summer and fall; widely distributed. Cap: 
5-12 cm; almost oval at first, becoming convex, then 


broadly convex to nearly flat in age; bald; dry; stark 
white, sometimes discoloring toward the center in 
age; the margin not lined. Gills: Attached or free 
from the stem; close; white. Stem: 7.5—20 cm long; 
0.5-2 cm thick; more or less equal, or tapering some- 
what to apex and flaring to an enlarged base; bald or 
shaggy; white; with a persistent skirt-like ring that 
almost always remains into maturity; with a white, 
sac-like volva encasing the base, which may be un- 
derground. Flesh: White throughout. Odor: Not 
distinctive, or foul and unpleasant when old. Spore 
Print: White. Chemical Reactions: KOH on cap 
surface yellow. Microscopic Features: Spores 7—10 
x 6.5-8.5 um; smooth; broadly ellipsoid or subglo- 
bose; amyloid. Basidia 2-spored or 4-spored (possi- 
bly 2-spored early in the season and 4-spored as the 
season progresses). Comments: Deadly poisonous. 
Sometimes called the “destroying angel.” Since it is so 
common and attractive, this species should be learned 
by all who forage for edible mushrooms. Compare 
with Leucoagaricus naucinus (p. 261) and with Volvo- 


pluteus gloiocephalus (p. 391). 
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AMANITA BRUNNESCENS 


Ecology: Mycorrhizal with hardwoods or conifers; summer and 
fall; widely distributed. Cap: 4-15 cm, convex at first, becoming 
broadly convex with a central bump, flat, or even shallowly de- 
pressed in age; sticky at first or when wet; deep brown to mottled 
brown and white (or nearly whitish overall in Amanita brunnescens 
var. pallida); often with a darker center; often streaked; usually with 
a few scattered white to grayish or tan warts; the margin sometimes 
faintly lined. Gills: Free from the stem; close or crowded; white; 
sometimes discoloring brownish or reddish brown. Stem: 5-15 
cm long; 1-2 cm thick; tapering to apex; bald; with a relatively 
persistent, skirt-like ring that sometimes collapses against the stem; 
usually ending in an abrupt basal bulb that is typically “chiseled” 
or split vertically in one or more places; discoloring and bruising 
reddish brown, especially near the base. Flesh: White throughout; 
firm; sometimes discoloring or bruising reddish brown. Chemical 
Reactions: KOH on cap surface negative. Spore Print: White. 
Microscopic Features: Spores 7-10 um; smooth; globose; amy- 
loid. Comments: No Amanita should be eaten. Compare with 
Amanita spreta (p. 99). 


AMANITA CECILIAE 


Ecology: Mycorrhizal with hardwoods and conifers; growing alone, scattered, 
or gregariously; summer and fall; widely distributed. Cap: 5-12 cm; convex, ex- 
panding to broadly convex or nearly flat; brown 
overall, but usually darker in the center; with large 
grayish patches; the margin strongly lined at matu- 
rity. Gills: Free from the stem or slightly attached 
to it; crowded; whitish. Stem: 7-18 cm long; up to 
2 cm thick; tapering slightly to apex; whitish; bald 
or finely hairy; without a ring; without a swollen 
base; with a whitish to grayish volva that falls apart, 
leaving flakes, patches, or a grayish zone of tissue 
on the stem base. Flesh: White; unchanging when 
sliced. Odor: Not distinctive. Spore Print: White. 
Chemical Reactions: KOH on cap surface negative. 
Microscopic Features: Spores 9-12 um; subglobose; 
smooth; inamyloid. Comments: The lined brown 
cap with gray patches, ringless stem, and fragile gray 
volva are good field characters. Compare with Ama- 
nita vaginata (p. 100). 


AMANITA CITRINA 


Ecology: Mycorrhizal with hardwoods and conifers 
(especially pines); summer and fall; widely distrib- 
uted. Cap: 5-12 cm, convex to broadly convex or 
flat in age; sticky when wet; with small, grayish, yel- 
lowish, or whitish patches or warts (at least when 
young); surface pale greenish yellow (also with laven- 
der shades in one form), fading to nearly white; the 
margin not lined. Gills: Free from the stem; crowded; 
white, sometimes yellowish in age. Stem: 6-12 cm 
long; 1-1.5 cm thick; more or less equal above an 
abruptly bulbous base; the base with a whitish volva 
that adheres tightly (and is not sac-like) and features 
a rim or gutter on the upper edge; sometimes with 
a longitudinally “chiseled” or split basal bulb; with 
a fairly persistent white or yellowish, skirt-like ring. 
Flesh: White; unchanging when sliced. Odor: Not 
distinctive, or faintly of potatoes. Spore Print: White. 
Microscopic Features: Spores 7-10 um; smooth; glo- 
bose; amyloid. Comments: No Amanita should be 
eaten. The rimmed basal bulb and greenish colors 
define this species. 


AMANITA COKERI 


Ecology: Mycorrhizal with hardwoods or conifers; summer and 
fall; widely distributed below the Great Lakes. Cap: 7-15 cm; 
oval or convex, expanding to convex or plano-convex; dry, or 
sticky when wet; white; covered with fairly large, pointed, white 
to brownish warts; the margin not lined. Gills: Free from the stem 
or slightly attached to it; close or crowded; white to cream. Stem: 
10-20 cm long; 1-2 cm thick; tapering slightly to apex; white; 
bald or somewhat shaggy; with a fairly large basal bulb that is 
shallowly rooted; with more or less concentric zones of distinctive, 
down-turned scales on the upper bulb and lower stem; with a 
thick, persistent ring that is often double or double-edged. Flesh: 
White; not staining on exposure. Odor: Not distinctive. Chemical 
Reactions: KOH on cap surface negative. Spore Print: White. 
Microscopic Features: Spores 11-14 x 6—9 um; ellipsoid; smooth; 
amyloid. Comments: No Amanita should be eaten. Compare with 
Amanita abrupta (p. 88), which has an abruptly bulbous stem 
base that does not feature concentric zones of down-turned scales. 
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AMANITA FARINOSA 


Ecology: Mycorrhizal with hardwoods or conifers; 
sometimes found in grassy areas; early spring to late 
fall; widely distributed. Cap: 2.5—6.5 cm; oval at 
first, becoming convex or nearly flat, sometimes with 
a shallow central depression; dry; the surface dusted 
with fine, mealy powder that rubs off easily; occasion- 
ally with the powder gathered into a few scattered 
warts or patches; the margin lined; brownish gray 
to brownish. Gills: Free from the stem or slightly 
attached to it; close; whitish. Stem: 3—6.5 cm long; 
0.5-1 cm thick; more or less equal above a very slight 
basal bulb; covered with powder like the cap; white 
to dirty grayish; without a ring; typically with a slight 
band of dense powder at the rim of the bulb, but 
without a sac-like volva; solid or partially hollow in 
age. Flesh: White; not changing on exposure. Odor: 
Not distinctive. Spore Print: White. Microscopic 
Features: Spores 5.5—8 x 6-8 um; smooth; globose 
to broadly ellipsoid; inamyloid. Comments: No 
Amanita should be eaten. Compare with Amanita 
vaginata (p. 100). 


AMANITA FLAVOCONIA 


Ecology: Mycorrhizal with hardwoods and conifers; 
summer and fall; widely distributed. Cap: 2.5-7.5 
cm, oval to convex at first, becoming broadly convex 
to nearly flat; sticky when fresh; bright yellow to 
bright orange, but often fading with age or in direct 
sunlight; with scattered yellow warts that disappear 
easily; margin not lined, or lined faintly. Gills: Free 
from the stem or slightly attached to it; close; white, 
sometimes with yellow edges. Stem: 4—10 cm long; 
0.5-1.5 cm thick; more or less equal above a slightly 
enlarged base; with a persistent, skirt-like ring; yel- 
low; with fragile, powdery, yellow volval remnants at 
the base (and often scattered on the soil surrounding 
the base). Flesh: White; unchanging when sliced. 
Spore Print: White. Microscopic Features: Spores 
7-11 x 3.5-5 um; smooth; ellipsoid; amyloid. Com- 
ments: No Amanita should be eaten. Amanita frostiana is very similar, but features 
a rimmed basal bulb and inamyloid spores. Compare with Amanita flavorubescens 
(p. 93), which is more robust and stains reddish. 


AMANITA FLAVORUBESCENS 


Ecology: Mycorrhizal with hardwoods, especially 
oaks; occasionally found in urban habitats; spring 
through fall; widely distributed. Cap: 5—14 cm; oval 
at first, becoming convex or nearly flat; sticky at first 
or when wet; yellow to yellow brown; adorned with 
yellow warts; margin lined or not lined. Gills: Free 
from the stem or slightly attached to it; close; white. 
Stem: 6-12 cm long; 1-2 cm thick; more or less 
equal above a slightly swollen base; with a persistent, 
skirt-like ring that sometimes features yellow stains; 
bald or somewhat shaggy below the ring; white, 
discoloring and staining reddish; base with a yellow 
volva that breaks up and becomes indistinct, leaving 
yellow remnants on the soil. Flesh: White; stain- 
ing slowly reddish in the stem when sliced. Spore 
Print: White. Microscopic Features: Spores 8—10 
x 5-6 um; smooth; ellipsoid; amyloid. Comments: 
No Amanita should be eaten. Compare with Amanita 
flavoconia (p. 92) and with Amanita rubescens (p. 97). 


AMANITA FULVA 


Ecology: Mycorrhizal with hardwoods or conifers; 
summer and fall; widely distributed. Cap: 4-10 cm; 
oval at first, becoming convex or nearly flat, with 
a central bump; sticky at first or when wet; tawny; 
sometimes with a few scattered white to tawny 
patches; the margin prominently lined or grooved. 
Gills: Free from the stem or slightly attached to 
it; close; white. Stem: 7-16 cm long; 0.5-1.5 cm 
thick; slightly tapering to apex; bald; without a ring; 
the base enclosed in a sac-like, white volva that fits 
loosely around the stem and often discolors tawny 
brown. Flesh: White; unchanging when sliced. Spore 
Print: White. Microscopic Features: Spores 8—10 
um; smooth; globose; inamyloid. Comments: No 
Amanita should be eaten. Compare with Amanita 
vaginata (p. 100). 
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AMANITA JACKSONII 


Ecology: Mycorrhizal with oaks and pines; summer 
and fall; widely distributed. Cap: 8-12 cm; oval at 
first, becoming convex, typically with a central bump; 
sticky; brilliant red or orange, fading to yellow on the 
margin; typically without warts or patches; the mar- 
gin lined for about 40—50% of the cap’s radius. Gills: 
Free from the stem or slightly attached to it; crowded; 
yellow to orange yellow; not bruising. Stem: 9-14 cm 
long; 1-1.5 cm thick; slightly tapering to apex; yellow; 
with orange to reddish fibers, often in zones; not 
bruising; with a yellow to orange, skirt-like ring; with 
a large (4-7 cm high and 4 mm thick), white, sac- 
like volva. Flesh: Whitish to pale yellow; not stain- 
ing on exposure. Spore Print: White. Microscopic 
Features: Spores 7—10 um; broadly ellipsoid; smooth; 
inamyloid. Comments: No Amanita should be eaten. 
This is the most widespread midwestern version of the 
well-known European species Amanita caesarea. An un- 
named yellow version (see illustration) with larger spores 
is frequently found in Illinois and Indiana in oak-hickory 
woods; it is otherwise similar to Amanita jacksonii. 


AMANITA MULTISQUAMOSA 


Ecology: Mycorrhizal with hardwoods; summer and 
fall; widely distributed. Cap: 5—10 cm; convex at first, 
becoming broadly convex to flat in age; sticky when 
fresh; pale whitish, with a yellowish-tan center, or 
sometimes whitish overall; with numerous whitish 
warts; the margin lined for 1 cm or so. Gills: Slightly 
attached, or free from the stem; close; white. Stem: 
6-15 cm long; 1-1.5 cm thick; frequently tapering to 
apex; bald above the ring, and slightly scaly below it; 
whitish; terminating in a rimmed, collar-like basal 
bulb that features concentric shaggy rings 
below the rim, and a pinched-off bottom. 
Flesh: White; unchanging when sliced. 
Spore Print: White. Microscopic Fea- 
tures: Spores 8-11 x 6—8 um; ellipsoid; 
smooth; inamyloid. Comments: Com- 
pare with Amanita russuloides (p. 98), 
which is straw yellow, has fewer warts, 
and features a more prominently lined 
cap margin. 
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AMANITA MUSCARIA VAR. GUESSOWII VESELÝ Photo by Ron Kerner 


Ecology: Mycorrhizal with hardwoods and coni- 
fers; growing alone or gregariously, often in troops 
or arcs; summer and fall; widely 
distributed but more common 
in northern areas. Cap: 4-16 
cm, convex at first, becoming 
broadly convex to flat; bald un- 
derneath the warts; sticky when 
fresh; pale yellow to orange yel- 
low, fading with age; with many 


cottony white warts; the margin 
usually slightly lined. Gills: Free 
from the stem; white; crowded. 
Stem: 4-15 cm long; 1-3 cm thick; more or less 
equal above an enlarged base; typically somewhat 
shaggy; white; with a persistent, whitish, skirt-like 
ring; with prominent, concentric, rim-like bands at 
the top of the base. Flesh: White; unchanging when sliced. 
Spore Print: White. Microscopic Features: Spores 9-13 x 
6-8 um; smooth; broadly ellipsoid; inamyloid. Comments: 
Poisonous. Also known as Amanita muscaria vat. formosa. The 
stem base is the most distinctive identifying feature. Compare 
with Amanita parcivolvata (below). 


AMANITA PARCIVOLVATA (PECK) GILBERT 


Ecology: Mycorrhizal with oaks and often reported under pines 
in “mixed woods”; growing alone or gregariously; common in 
grassy, disturbed-ground settings, but also found in woods; 
spring through fall; widely distributed. Cap: 3—12 cm; convex to 
broadly convex, flat, or shallowly depressed; sticky when fresh; 
bald underneath yellowish warts or patches that can disap- 
pear with maturity; red to orange 
red, fading fairly quickly from 
the margin inward; the margin 
lined, at least by maturity. Gills: 
Free from the stem or nearly so; 
crowded; creamy to pale yellow; 
dusted. Stem: 3-12 cm long; up 
to about 1.5 cm thick; tapering 
slightly to the apex; pale yellow; 
without a ring; base with pow- 
dery, indistinct, flaky whitish to 


yellowish volval remnants. Flesh: Photo by Dan Molter 


Photo by Walt Sturgeon 
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Pale yellow; unchanging. Odor: Not distinctive. Spore Print: White. Microscopic 
Features: Spores 9.5—14 x 6-8 um; smooth; ellipsoid to nearly cylindric; inamyloid. 
Comments: No Amanita should be eaten. Compare with Amanita muscaria vat. 


guessowii (p. 95), which has a ring and multiple concentric bands of shagginess 
around its base. 


AMANITA PELIOMA BAS 


Ecology: Mycorrhizal with oaks and perhaps with 
other hardwoods or conifers; solitary; summer and 
fall; widely distributed in the lower Midwest. Cap: 
4—9 cm; convex to broadly convex or nearly flat; moist 
or dry; covered with powdery material that comes off 
on handling; whitish to grayish or brownish buff, 
or with olive hues; the margin not lined, but often 
somewhat shaggy. Gills: Free from the stem or nearly 
so; crowded; creamy becoming brownish (the color 
of café au lait) or olive buff. Stem: 9-15 cm long; up 
to 1.5 cm thick; tapering slightly to the apex; colored 
like the cap and covered with similar powdery mate- 
rial; with a large, skirt-like, fragile, whitish ring that 
usually disappears; terminating in a turnip-shaped 
basal bulb that often features a tapering “root”; with 
powdery, indistinct volval remnants; stained bluish 


to greenish blue near the base. Flesh: White; unchanging when 
sliced. Odor: Not distinctive. Spore Print: White. Microscopic 
Features: Spores 8-13.5 x 5-9 pm; smooth; broadly ellipsoid; 
amyloid. Comments: No Amanita should be eaten. This is the 
only Amanita species with gills the color of café au lait and a 


blue-staining stem base. Compare with Amanita polypyramis (below), which has 
whitish to buff gills and does not stain blue on the stem. 


AMANITA POLYPYRAMIS 
(BERKELEY & M. A. CURTIS) 
SACCARDO 


Ecology: Mycorrhizal with conifers (especially pines) 
and hardwoods (especially oaks); solitary; summer 
and fall; southern Midwest. Cap: 7—21 cm; convex 
to broadly convex or nearly flat; moist or dry; covered 
with a powdery layer that soon becomes aggregated 
into soft warts or patches; whitish; the margin not 
lined, but often hung with veil material. Gills: Free 
from the stem or nearly so; crowded; creamy or dirty 
buff. Stem: 7—20 cm long; up to 3.5 cm thick; taper- 


Photo by Patrick Harvey 


ing slightly to the apex; colored like 
the cap and covered with powdery 
material, at least when young; with 
a large, skirt-like, fragile, whitish 
ring that often disappears; termi- 
nating in an abrupt, more or less 
round basal bulb; with powdery, 
indistinct volval remnants. Flesh: 
White; unchanging. Odor: Strong, 
reminiscent of rotting meat. Spore 
Print: White. Microscopic Fea- 
tures: Spores 9-14 x 5-10 pm; 
smooth; broadly ellipsoid; amyloid. 
Comments: No Amanita should be 
eaten. Compare with Amanita peli- 


oma (p. 96). 


AMANITA RUBESCENS 


Ecology: Mycorrhizal with oaks and other hardwoods and 
sometimes with conifers; late spring, summer, and fall; 
widely distributed. Cap: 4—12 cm; convex to broadly con- 
vex or flat in age; dry or slightly sticky; with yellow warts 
when young, but the warts soon fade to pinkish, grayish 
or dull tan; surface pale bronze to brownish when young, 
becoming flushed with red shades, and eventually reddish 
brown to tan or brown; the margin not lined. Gills: Free 
from the stem or narrowly attached to it; close; white, 
sometimes discoloring reddish. Stem: 5—14 cm long; 1.5-3 
cm thick; more or less equal above a slightly enlarged base; 
with a fragile, skirt-like ring that typically persists into ma- 
turity; without volval remnants, but sometimes with a few 
indistinct volval scales or zones; white, becoming stained 
pinkish to dirty red; bald. Flesh: White; staining and dis- 
coloring slowly pale pinkish red, especially around worm 
holes. Spore Print: White. Chemical Reactions: KOH on 
cap surface negative. Microscopic Features: Spores 7.5— 
10.5 x 5-7 pm; smooth; ellipsoid; amyloid. Comments: 
No Amanita should be eaten. According to Amanita expert 
Rod Tulloss (Tulloss and Lindgren 1994), the species de- 
scribed here is not the same as the true European Amanita 
rubescens. A whitish variety, Amanita rubescens var. alba 
(see Kuo and Methven 2010), is also common in the Mid- 
west’s oak-hickory forests. The blushing amanitas are often 
parasitized by Hypomyces hyalinus (see Kuo and Methven 
2010). Compare with Leucoagaricus americanus (p. 260). 
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AMANITA RUSSULOIDES PECK 


Ecology: Mycorrhizal with conifers and hardwoods, but especially fond of oaks; 
often found in grassy areas; summer and fall; fairly widely distributed. Cap: 4-12 
cm; convex to broadly convex, flat, or shallowly depressed in age; thin-fleshed; sticky 
when fresh, but soon dry; pale dull yellow to straw 
yellow; with a few whitish to grayish warts that often 
disappear entirely; the margin grooved and pimply 
for 1-3 cm. Gills: Free from the stem or nearly so; 
crowded; white to creamy. Stem: 5—12 cm long; up 
to 2 cm thick; tapering slightly to apex; whitish to 
yellowish; with a fragile whitish ring that can appear 
fairly high on the stem or nearly at the bottom and 
often disappears entirely; terminating in a small basal 
bulb; with fragile white volval remnants that form 
a few vague rings or, fairly often, a collar-like rim. 
Flesh: White; unchanging when sliced. Spore Print: 
White. Chemical Reactions: KOH on cap surface 
pinkish orange. Microscopic Features: Spores 7.5— 
10 x 5-7 pm; smooth; broadly ellipsoid; inamyloid. 
Comments: No Amanita should be eaten. Compare 
with Amanita multisquamosa (p. 94). 


AMANITA SALMONESCENS TULLOSS 


Ecology: Mycorrhizal with oaks; growing alone, scattered, or gregariously; sum- 
mer and fall; distribution uncertain (see comments). Cap: 3.5-8.5 cm; convex, 
expanding to plano-convex or flat, sometimes with a central depression; whitish, 
discoloring pinkish or reddish brown; covered with white to gray warts; the margin 
not lined, or lined slightly at maturity. Gills: Free from the stem or slightly attached 
to it; crowded or close; white to cream, sometimes 
discoloring slightly brownish. Stem: 2—7 cm long; 
1 cm thick; tapering slightly, then flaring at apex; 
white, often bruising pink; with an elongated bulb 
at the bottom that is ringed by loosely concentric 
circles of universal veil material; with a skirt-like 
ring that often collapses against the stem and typ- 
ically discolors pinkish to brownish salmon. Flesh: 
White; sometimes pinkish around insect-damaged 
areas. Odor: Not distinctive. Spore Print: White. 
Microscopic Features: Spores 6.5—9 x 4.5-6 pm; 
ellipsoid; smooth; amyloid. Comments: No Amanita 
should be eaten. This species is recorded from New 
Jersey, North Carolina, and Illinois. Amanita rubes- 
cens var. alba can appear similar but is usually more 
robust and features more prominent warts. 
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AMANITA SP. (UNNAMED): 
THE LITTLE BROWN AMANITA 


Ecology: Mycorrhizal with white oaks, appearing in 
oak-hickory woods; often growing in moss; June and 
July; common in Illinois, and probably to be expected 
throughout the Midwest where white oaks occur. 
Cap: 15-40 mm; convex becoming plano-convex; 
pale brown to grayish brown with a darker center; 
somewhat radially streaked; the margin not lined; 
usually without universal veil remnants, but occa- 
sionally with a few whitish to grayish patches. Gills: 
Free from the stem; crowded; white. Stem: 3—6 cm 
long; under 1 cm thick; more or less equal above a 
small, nearly round basal bulb measuring about 10-15 
mm across; whitish; sometimes discoloring a little 
brownish on handling; bald; with a thin, high, white 
ring that flares upward or hangs skirt-like; with an 
adherent white volva that extends above the bulb for 
a few millimeters. Flesh: White; unchanging when 
sliced. Odor: Not distinctive. Spore Print: White. 
Chemical Reactions: KOH on cap surface negative. Microscopic Features: Spores 
6.5-9.5 um; globose; smooth; amyloid. Comments: No Amanita should be eaten. 
This apparently unnamed species is quite small and easily overlooked. 


AMANITA SPRETA 


Ecology: Mycorrhizal with hardwoods or conifers; 
summer and fall; widely distributed but more com- 
mon in the southern Midwest. Cap: 5—11 cm; convex, 
expanding to plano-convex or flat; grayish brown, but 
often darker over the center; with small, dark streaks 
that radiate outward; usually bald but occasionally 
featuring a whitish patch; the margin lined faintly 
or strongly at maturity. Gills: Free from the stem 
or slightly attached to it; crowded or close; whit- 
ish. Stem: 5—10 cm long; up to 2 cm thick; tapering 
slightly to apex; whitish, sometimes discoloring a lit- 
tle brownish; with a white, skirt-like ring that may 
discolor brownish; with a slightly enlarged but not 
bulbous base that is set in a sac-like, flaring, white 
volva. Flesh: White; unchanging when sliced. Odor: 
Not distinctive. Spore Print: White. Chemical Reactions: 
KOH on cap surface negative. Microscopic Features: Spores 
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8.5-10 x 6-7 um; ellipsoid; smooth; inamyloid. Comments: No Amanita should 
be eaten. Compare with Amanita brunnescens (p. 90), which lacks the flaring volva 
and has a stem that stains brown. 


AMANITA THIERSII BAS 


Ecology: Saprobic in grasses; growing alone, scat- 
tered, gregariously, or in arcs and fairy rings in lawns 
and meadows; summer; south of the Great Lakes 
(see comments). Cap: 5-20 cm; convex, becoming 
broadly convex or nearly flat; covered with powdery, 
shaggy, sticky universal veil material; white; the mar- 
gin hung with veil remnants. Gills: Nearly free; close; 
white. Stem: 8-20 cm long; 1-2 cm wide; covered 
with shagginess like the cap; with a skirt-like white 
ring; volva powdery and indistinct. Flesh: White; 
unchanging when sliced. Spore Print: White. Micro- 
scopic Features: Spores 7—10 pm; globose; smooth; 
amyloid. Comments: No Amanita should be eaten. 
Unlike most species in the genus, Amanita thiersii 
is saprobic and not associated with trees. Originally 
documented from Texas, it has since expanded its 
range (Wolfe, Kuo, and Pringle 2012); it is now quite com- 
mon in central and southern Illinois and Indiana, and we have 
seen photos of it from Ohio. It has not been reported from the 
Chicago area or from the northern Midwest. Compare with 


Chlorophyllum molybdites (p. 135). 


AMANITA VAGINATA (BULLIARD) FRIES 


Ecology: Mycorrhizal with hardwoods and conifers; found in 
woods or in disturbed-ground settings in urban areas, picnic ar- 
eas, and so on; late spring, summer, and fall; widely distributed. 
Cap: 3-10 cm; oval, becoming convex or nearly flat, but often 
retaining a central bump; sticky at first or when wet; gray to 
grayish brown; sometimes with a few scattered white to grayish 
patches; the margin prominently lined or grooved. Gills: Free 
from the stem or slightly attached to it; close; white. Stem: 7-15 
cm long; 0.5—2 cm thick; slightly tapering to apex; without a 
ring; the base enclosed in a sac-like, flaring, white volva that fits 
loosely around the stem and sometimes discolors grayish or red- 
dish brown. Flesh: White; unchanging when sliced. Spore Print: 
White. Microscopic Features: Spores 8-12 pm; smooth; nearly 
round; inamyloid. Comments: No Amanita should be eaten. 
“Amanita vaginata” represents a group of poorly understood 
species in North America. The version we are describing here is 


Photo by Lisa K. Suits 


frequently encountered in urban settings throughout the Midwest. Compare with 
Amanita fulva (p. 93), which is similar but features a tawny cap—and with Amanita 
ceciliae (p. 90), which has a grayish, flimsy volva and usually features grayish patches 
on the cap. Amanita sinicoflava is also similar; it features an olive-yellow cap and a 
volva that stains gray to black. 


AMPULLOCLITOCYBE CLAVIPES 


Ecology: Saprobic; growing alone, scattered, or 
gregariously; found primarily under conifers, but 
sometimes reported under hardwoods; late summer 
and fall; widely distributed. Cap: 2—9 cm; at first 
flat with a slightly underturned margin, becoming 
centrally depressed or vase-shaped, with an uplifted 
margin; bald; moist or dry; brown to grayish brown 
or olive brown. Gills: Running down the stem; close 
or nearly distant; whitish or creamy. Stem: 3.5—6 cm 
long; up to 3.5 cm thick at the base; often bulbous at 
the bottom, but sometimes more or less equal; mi- 
nutely hairy; buff or pale brownish. Flesh: Whitish. 
Odor and Taste: Odor usually fragrant and fruity; taste mild. Spore Print: White. 
Chemical Reactions: KOH on cap surface negative. Microscopic Features: Spores 
6-8.5 x 3.5-5 um; ovoid, or irregularly ellipsoid; smooth; inamyloid. Cystidia 
absent. Pileipellis a cutis. Clamp connections present. Comments: Also known as 
Clitocybe clavipes. The relatively recent genus Ampulloclitocybe was established to 
reflect the fact that DNA studies (Redhead et al. 2002) have placed this mushroom 
and closely related species far from the bulk of the genus Clitocybe. 


ARMILLARIA GALLICA 


Ecology: Saprobic (usually not parasitic); growing alone, gregariously, or in loose 
clusters on the deadwood of hardwoods and occasionally conifers; usually appearing 
terrestrial (but actually attached to roots), but some- 
times fruiting from the bases of trees and stumps; late 
summer and fall; widely distributed. Cap: 2—6 cm; 
convex, becoming broadly convex or flat in age; dry or 
sticky; tan to pinkish brown or tawny brown; usually 
with fine yellowish hairs; often with white partial veil 
material on the margin. Gills: Beginning to run down 
the stem; nearly distant; whitish, sometimes bruising 
or discoloring pinkish to brownish. Stem: 5—10 cm 
long; 0.5—1 cm thick at apex; with a swollen base that 
often stains yellow; whitish; with a yellow ring zone 
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or an ephemeral, flimsy ring (but usually without a well-developed, membranous, 
persistent ring); attached to black rhizomorphs. Flesh: Whitish. Odor and Taste: 
Odor sweet; taste mild to bitter. Spore Print: White. Microscopic Features: Spores 
7-9.5 x 4.5-6 um; smooth; more or less ellipsoid; inamyloid. Basidia with basal 
clamps. Comments: Edible when not bitter, but compare with Galerina marginata 
(p. 178). The terrestrial, solitary to scattered growth pattern and the sometimes-swol- 
len stem base are tentative field characters for identifying this species. 


ARMILLARIA MELLEA 


Ecology: Pathogenic and parasitic on the wood of 
hardwoods (and occasionally on conifers); also some- 
times saprobic on deadwood; causing a white, pulpy 
rot in the wood; spreading through wood, and from 
tree to tree, by means of long black rhizomorphs; 
mushrooms typically appearing in large clusters on 
wood in the fall after rains; widely distributed. Cap: 
3-15 cm, convex, becoming broadly convex or flat 
in age; the margin often arched in maturity; dry or 
tacky; color extremely variable, but typically honey 
yellow; bald, or with a few tiny dark scales concen- 
trated near the center. Gills: Attached or beginning 
to run down the stem; nearly distant; whitish, some- 
times bruising or discoloring darker; at first covered by a whitish, membranous 
partial veil. Stem: 5—20 cm long; 0.5-3.5 cm thick; tapering to base due to clustered 
growth pattern; tough and fibrous; bald and pale near apex, darker and nearly 
hairy below; with a persistent ring at maturity. Flesh: Whitish to watery tan. Odor 
and Taste: Odor not distinctive; taste mild to bitter. Chemical Reactions: KOH 
negative on cap surface. Spore Print: White. Microscopic Features: Spores 7—9 x 
6-7 um; smooth; more or less ellipsoid; inamyloid. Basidia lacking basal clamps. 
Comments: Edible, but compare with Galerina marginata (p. 178). The clustered- 
on-wood growth, the persistent and membranous ring, the relatively bald cap, and 
the honey-yellow colors are good field characters. Armillaria solidipes (formerly 
known as Armillaria ostoyae) grows primarily on the wood of conifers; it features a 
darker, browner, scalier cap and a less persistent ring. 


ARMILLARIA TABESCENS 


Ecology: Parasitic and/or saprobic on hardwood 
roots, especially those of oaks and maples; growing 
in large clusters at the bases of trees, or appearing 
to be terrestrial but actually growing from buried 
wood; late summer and fall; widely distributed. Cap: 
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1-4 cm; convex, becoming broadly convex 
or flat in age; the margin often arched in 
maturity; dry; tan to tawny brown or cinna- 
mon brown, or sometimes yellow; covered 
with small, dark scales, which are concen- 
trated near the center. Gills: Beginning to 
run down the stem; nearly distant; whitish, 
sometimes bruising or discoloring pinkish to 
brownish; not covered by a partial veil when 
young. Stem: 7.5—20 cm long; 0.5-1.5 cm 
thick; tapering to base; bald and pale near 
apex, darker and silky below; without a ring 
or ring zone. Flesh: Whitish to watery tan; 
sometimes insubstantial in stem. Odor and 
Taste: Odor not distinctive; taste mild to 
bitter. Chemical Reactions: KOH red on 
cap surface. Spore Print: White. Micro- 
scopic Features: Spores 8-10 x 5-7 um; 
smooth; ellipsoid; inamyloid. Basidia with 
basal clamps. Comments: Edible when not 
bitter, but compare with Galerina marginata 
(p. 178). The colors, the complete absence of 
a partial veil, and the clustered growth pat- 
tern are good field characters for this species. 


ARRHENIA EPICHYSIUM 


Ecology: Parasitic on moss; growing alone, 
gregariously, or in clusters on mossy dead- 
wood of hardwoods and conifers; spring 
through fall; widely distributed. Cap: 1.5-5 
cm across; plano-convex at first, becoming 
centrally depressed or vase-shaped; bald; the 
margin inrolled at first and later lined, often 
nearly to the center; blackish to dark grayish 
brown, fading markedly as it dries out and 
eventually becoming pale grayish brown. 
Gills: Running down the stem; close or 
nearly distant; pale gray. Stem: Up to 3 
cm long and 3 mm thick; more or less equal; dry; bald or minutely hairy; colored 
like the cap but not fading as quickly. Flesh: Insubstantial; watery grayish. Odor 
and Taste: Not distinctive. Chemical Reactions: KOH negative on cap surface. 
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Spore Print: White. Microscopic Features: Spores 7—9 x 4-5 pm; smooth; ellipsoid; 
inamyloid. Cystidia absent. Clamp connections present. Comments: Also known 
as Omphalina epichysium. The dark colors, the depressed cap, and the gills that run 
down the stem are field characters for this species, but microscopic analysis may be 
required for confident identification. 


ARTOMYCES PYXIDATUS 


Ecology: Saprobic; growing alone or gregariously on 
the deadwood of hardwoods (especially the wood 
of aspens, tulip tree, willows, and maples); spring, 
summer, and fall; widely distributed. Fruiting Body: 
4-13 cm high; 2-10 cm wide; repeatedly branched. 
Branches: 1-5 mm thick; smooth; whitish to pale 
yellowish at first, sometimes darkening to pale tan or 
developing pinkish hues; tips crowned with a shallow 
depression and 3—6 points, colored like the branches 
or becoming brownish. Base: 1-3 cm long; under 1 
cm thick; whitish, pinkish, or brownish; finely fuzzy. 
Flesh: Whitish; fairly tough and pliable. Odor and 
Taste: Odor not distinctive; taste mild or peppery-ac- 
rid. Spore Print: White. Chemical Reactions: Iron 
salts negative to grayish or brownish on branches 
and base. Microscopic Features: Spores 4—5 x 2-3 um; ellipsoid; very minutely 
pitted; amyloid. Cystidia variously shaped; often scarcely projecting. Gloeoplerous 
hyphae scattered in the subhymenium; occasionally rising to the hymenium to form 
gloeocystidia. Clamp connections present. Comments: Also known as Clavicorona 
pyxidata. The growth directly from rotting wood and the characteristic crowned 
branch tips are good field characters. 


ASTEROPHORA LYCOPERDOIDES 


Ecology: Parasitic on species of Russula and Lac- 
tarius, especially Russula dissimulans (p. 341) and 
closely related species, and usually appearing when 
the host has begun to blacken and decay; found in 
a variety of forests, since the hosts are mycorrhizal 
with both hardwoods and conifers; summer and fall; 
widely distributed. Cap: 1-2.5 cm; convex or nearly 
round; dry; at first whitish and a little bit roughened 
or lumpy, becoming brownish and powdery. Gills: 
Usually poorly formed and vein-like; attached to the 
stem; thick; distant; whitish or grayish. Stem: 2—5 cm 
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long; up to 1 cm thick; more or less equal; dry; bald or velvety; whitish to brown- 
ish. Flesh: White; unchanging when sliced. Odor and Taste: Mealy. Spore Print: 
Often hard to obtain; white. Microscopic Features: Basidiospores when present 
5-6 x 3.5—4 um; smooth; ellipsoid; inamyloid. Chlamydospores 14-17 x 12-16 um; 
spiny. Comments: Easily identified due to its distinctive ecology and appearance. 


AURICULARIA AURICULA 


Ecology: Saprobic on the deadwood of conifers and 
hardwoods, especially hickories; spring, summer, and 
fall (sometimes even in winter, when the weather 
is warm); widely distributed. Fruiting Body: Wavy 
and irregular; typically ear-shaped; 2-15 cm; gathered 
together and attached at a central or lateral posi- 
tion; fertile surface (usually the “downward” one) 
gelatinous, tan to brown; sterile surface (usually 
the “upper” one) silky to downy, veined, irregular, 
brown; flesh thin, gelatinous-rubbery. Spore Print: 
White. Microscopic Features: Spores 12—19 x 4-8 
um; allantoid; smooth. Basidia cylindric; transversely 
3-septate. Comments: Compare with Exidia recisa 


(p. 175) and Tremella foliacea (p. 373). 


AURISCALPIUM VULGARE 


Ecology: Saprobic on the cones of conifers, especially pines; grow- 
ing alone or gregariously (up to 4 or 5 mushrooms per cone); late 
fall and early winter; widely distributed but not common in the 
Midwest. Cap: 1-3 cm across; broadly convex or flat; kidney-shaped 
or almost circular in outline; dry; hairy, sometimes becoming bald 
with age; reddish brown to dark brown or nearly black. Under- 
surface: Spines 1-3 mm long; white at first, becoming brownish; 
crowded. Stem: 2-7 cm long; up to 3 mm thick; usually somewhat 
off-center or lateral; tough; reddish brown to dark brown; hairy; 
sometimes attached to a spongy underground portion when the 
cone is buried in duff. Flesh: Whitish to brownish; tough and 
thin. Odor and Taste: Odor not distinctive; taste 
mild or slightly bitter. Spore Print: White. Chemi- 
cal Reactions: KOH on cap and stem instantly black. 
Microscopic Features: Spores 3.5—6 um; broadly el- 
lipsoid to subglobose; smooth, or becoming finely 
spiny when mature; amyloid. Comments: Tiny but 
distinctive, this fungus is easily identified but unfor- 
tunately somewhat rare in the Midwest. 
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AUSTROBOLETUS GRACILIS 


Ecology: Mycorrhizal with hemlock and other co- 
nifers; growing alone or scattered; summer and fall; 
primarily northern in distribution. Cap: 3—10 cm; 
convex to broadly convex in age; dry; bald or felty; 
sometimes becoming cracked; margin even; reddish 
brown to cinnamon to dull yellow brown. Pore Sur- 
face: Whitish becoming pinkish to flesh-colored or 
pinkish brown; bruising brownish; pores circular, 
1-2 per mm; tubes to 2 cm deep. Stem: 7-18 cm 
long; 0.5-1 cm thick; gracefully narrowing to apex, 
or more or less equal; colored like the cap or paler; 
sometimes slightly curved; frequently longitudinally 
grooved; white at the base. Flesh: White or pinkish; 
unchanging when sliced. Odor and Taste: Taste mild 
to slightly acidic; odor not distinctive. Chemical Re- 
actions: Ammonia flashing blue green, then resolving to purplish gray on cap 
surface; purplish to pinkish on flesh. KOH orangish brown on cap; orangish on 
flesh. Iron salts negative on cap; green on flesh. Spore Print: Rosy brown. Micro- 
scopic Features: Spores 10-17 x 5-8 pm; minutely pitted; ellipsoid. Comments: 
Also known as Tylopilus gracilis. 


BISPORELLA CITRINA 


Ecology: Saprobic on decaying logs and stumps of 
hardwoods and conifers; growing in dense clusters; 
summer and fall; widely distributed. Fruiting Body: 
Cup-shaped to disc-shaped; up to 3 mm across; bald 
and smooth above and below; with a tiny tapering 
stem, or nearly without a stem; uniformly bright yel- 
low. Microscopic Features: Spores 9-14 x 3—5 pm; 
ellipsoid; with an oil droplet at each end; smooth; 
often septate by maturity. Paraphyses narrowly cylin- 
dric, with rounded or slightly clavate apices. Com- 
ments: Quite common and widespread. Bisporella 
citrina can appear on almost any sort of deadwood, 
including fence posts, garden gates, and so on. Some 
jelly fungi in the genus Dacrymyces can appear similar, 
but they have more gelatinous fruiting bodies and 


differ substantially under the microscope. 


BJERKANDERA ADUSTA 


Ecology: Saprobic on the deadwood of hardwoods 
and, rarely, conifers; causing a white rot; annual; 
appearing almost year-round; widely distributed. 
Cap: Bracket-like to shelf-like (and usually fused 
laterally with other caps), or appearing merely as a 
turned-over edge above a spreading pore surface, or 
occasionally lacking a cap entirely; semicircular to 
irregular in outline; convex to flat; to about 10 cm 
wide and 6 cm deep; velvety to finely hairy, becom- 
ing bald with maturity; whitish to grayish, tan, or 
brownish; sometimes zoned; when mature with a 
brown to black margin. Pore Surface: Gray to black; 
sometimes bruising darker black; with 6-7 tiny an- 
gular pores per mm; tubes to 2 mm deep. Stem: 
Absent. Flesh: Whitish to faintly brownish; tough 
and corky or leathery. Odor and Taste: Odor fragrant, or not 
distinctive; taste sour, or not distinctive. Chemical Reactions: 
KOH negative on all surfaces. Spore Print: White. Microscopic 
Features: Spores 4—6 x 2.5-3.5 pm; smooth; ellipsoid; inam- 
yloid; hyaline in KOH. Setae absent. Cystidia absent. Hyphal 
system monomitic; hyphae with abundant clamp connections. 
Comments: The dark gray to black pore surface, which contrasts 
with the paler cap, is distinctive. 


BOLBITIUS RETICULATUS 


Ecology: Saprobic, decomposing the deadwood 
of hardwoods (logs, sticks, woodchips, and so on); 
growing alone or scattered; summer and fall; widely 
distributed. Cap: 1.5-5 cm; broadly bell-shaped to 
broadly convex, becoming flat; fragile; purple, gray- 
ish, or lilac gray; the center usually darker than the 
edge; sticky; bald; strongly lined, often nearly all the 
way to the center. Gills: Free from the stem or very 
narrowly attached to it; close or nearly crowded; whit- 
ish, becoming faintly pinkish, then rusty cinnamon. 
Stem: 3-7 cm long; up to about 0.5 cm thick; equal; 
hollow; finely scaly, powdery, or finely hairy; white. 
Flesh: Insubstantial; whitish. Odor and Taste: Not 
distinctive. Spore Print: Rusty brown. Microscopic 
Features: Spores 9-13 x 4—6 um; ellipsoid; smooth; 
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with a pore at one end. Brachybasidioles present on gills. Pileipellis a hymeniform 
trichoderm. Comments: The lined purplish cap, relatively small size, rusty-brown 
spore print, and habitat on wood define this species. 


BOLBITIUS TITUBANS 


Ecology: Saprobic; growing alone, scattered, or gregar- 
iously on dung, in grass, on straw, and in woodchips; 
spring through fall; widely distributed. Cap: 1.5-5 cm; 
egg-shaped or nearly round when young, expanding to 
broadly bell-shaped or broadly convex, and eventually 
flat with a central bump; fragile; slimy when fresh; yellow 
or greenish yellow, often fading to grayish or pale tan 
but (usually) retaining a yellowish center; bald; usually 
strongly lined by maturity, often nearly all the way to the 
center; sometimes developing a pocketed or veined cap 
surface as the slime dries out. Gills: Free from the stem 
or narrowly attached to it; close; fragile and soft; whitish 
or pale yellowish, becoming rusty cinnamon; often gela- 
tinizing somewhat in wet weather. Stem: 3—12 cm long; 
up to nearly 1 cm thick; equal or tapering to the apex; 
hollow; fragile; finely scaly, powdery, finely hairy, or more or 
less bald; white with a yellowish apex and/or base, or yellowish 
overall. Flesh: Insubstantial; yellowish. Odor and Taste: Not 
SS ZZ distinctive. Chemical Reactions: KOH on cap surface negative 
to dark gray. Spore Print: Rusty brown. Microscopic Features: 
Spores 10-16 x 6-9 um; more or less ellipsoid, with a truncated end; smooth; with 
a pore. Brachybasidioles and abruptly clavate cheilocystidia present. Comments: 
“Bolbitius vitellinus” was traditionally separated from Bolbitius titubans on the basis 
of its thicker flesh, less striate cap, and whiter stem, but mycologists have recently 
synonymized the two species. 


BOLETELLUS CHRYSENTEROIDES 


Ecology: Associated with oaks and hemlock; presum- 
ably mycorrhizal, but often found growing from or 
near well-decayed oak stumps; usually growing alone; 
summer and fall; fairly widely distributed from roughly 
the Mississippi Valley eastward. Cap: 2—10 cm; convex, 
becoming broadly convex in age; dry; finely velvety to 
nearly bald; sometimes becoming cracked with age; dark 
brown to nearly black at first, becoming medium brown 
or eventually pale brown. Pore Surface: Bright to dull 


THE MUSHROOMS 109 


yellow, becoming olive yellow; bruising slowly blue and eventually brown; 1-2 
round to angular pores per mm; tubes to about 1 cm deep. Stem: 2-3 cm long; up 
to 1.5 cm thick; more or less equal; at first punctuated by brownish, Leccinum-like 
scabers that later become aggregated into hairy or subscaly clusters that sometimes 
approximate the appearance of reticulation; yellowish to brownish at first, becoming 
reddish to purplish red in the midportion with age. Flesh: Pale yellow to whitish, 
or with age reddish in the midportion of the stem and around damaged areas; 
changing to bluish or blue when sliced. Odor and Taste: Not distinctive. Spore 
Print: Olive brown. Microscopic Features: Spores 10-17 x 5—8 pm; longitudi- 
nally twisted-grooved; ellipsoid; yellow in KOH. Pileipellis a trichoderm; terminal 
elements often elongated. Comments: Compare with Boletus chrysenteron (p. 114) 
and Boletellus pseudochrysenteroides (below). 


BOLETELLUS PSEUDOCHRYSENTEROIDES 
A. H. SMITH & THIERS 


Ecology: Mycorrhizal with hardwoods, especially beech 
and oaks; growing alone or scattered; summer and fall; 
widely distributed. Cap: 3-10 cm; convex, becoming 
broadly convex or nearly flat in age; dry; soft; velvety; soon 
becoming prominently cracked, with whitish to pinkish 
flesh showing in the cracks; dark red, becoming olivaceous 
or remaining reddish to maturity, without olive shades. 
Pore Surface: Yellowish, becoming darker yellow to olive 
and eventually blackish; bruising blue, then brown, or 
bruising blackish; pores angular, 1-1.5 mm wide; tubes 
to 12 mm deep. Stem: 6—10 cm long; 1-2 cm thick; more 
or less equal; dry; solid; finely hairy or scruffy; yellow 
at the apex, but elsewhere colored like the cap or paler; 
sometimes bruising dark brown; basal mycelium dense 
and whitish to yellowish. Flesh: Pale to bright yellow in 
the cap, quickly staining blue on exposure; dark red in 
the stem and bluing somewhat, especially in the base. 
Odor and Taste: Not distinctive. Chemical Reactions: 
Ammonia yellowish on cap; orangish on flesh. KOH negative or slightly 
grayish on cap; orangish on flesh. Iron salts blackish on cap; dingy yellow- 
ish to olive on flesh. Spore Print: Dark olive gray to brown. Microscopic 
Features: Spores 11-14 x 5.5—8 um; finely grooved; ellipsoid. Comments: 
Compare with Boletus chrysenteron (p. 114), which has a brownish cracked 
cap with pinkish flesh showing in the cracks, and smooth 
spores—and with Boletellus chrysenteroides (pp. 108-9, 
above), which is more brown and has a distinctive stem 
surface. Boletellus intermedius has a cap that is reddish 
when young, but soon becomes olive brown to olive gray. 


Photo by Martin Livezey 


Martin Livezey 


BOLETELLUS RUSSELLII 


Ecology: Mycorrhizal with oaks and other hardwoods, or oc- 
casionally with conifers; growing alone or scattered; summer 
and fall; widely distributed. Cap: 3-13 cm; convex, becoming 
broadly convex in age; dry; finely velvety to nearly bald, often 
becoming cracked and patchy with age; yellowish brown to red- 
dish brown or olive gray; with a strongly incurved margin. Pore 
Surface: Yellow to greenish yellow; not bruising; pores angular, 
about 1 mm wide; tubes to 1.5 cm deep. Stem: 10—20 cm long; 
1-2 cm thick; more or less equal; deeply furrowed and lacerated 
longitudinally (very coarsely reticulate); solid and rather tough; 
reddish brown to brown. Flesh: Pale yellow throughout; not 
bruising when exposed. Odor and Taste: Not distinctive. Chem- 
ical Reactions: Ammonia red- 
dish on cap; negative on flesh. 
KOH negative on cap; nega- 
tive to reddish on flesh. Iron 
salts olive gray on cap; nega- 
tive on flesh. Spore Print: Ol- 
ive brown. Microscopic Fea- 
tures: Spores 15—20 x 7—11 um; 
deeply grooved and wrinkled; 
ellipsoid. Pileipellis a tricho- 
derm with bundled terminal 
elements. Comments: Edible 
and good. Compare with Bo- 
letus projectellus (p. 121), which 
has a deeply ridged (but not 
coarsely lacerated-reticulate) 
stem and smooth spores. 


BOLETUS ATKINSONII 


Ecology: Mycorrhizal with hardwoods, especially 
oaks and beech; growing alone, scattered, or gregar- 
iously; summer and fall; widely distributed. Cap: 
4—20 cm; convex, becoming broadly convex or al- 
most flat; dry; finely roughened; somewhat wrinkled; 
often becoming cracked in age; grayish brown to yel- 
lowish brown; fading with age. Pore Surface: White 
when young, becoming yellowish or brownish yellow; 
not bruising; pores “stuffed” when young; at maturity 
with 1-3 round pores per mm; tubes 5—12 mm deep. 
Stem: 5-12 cm long; 1-3 cm thick; more or less equal, 
or club-shaped (especially when young); dry; solid; 
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whitish or brownish; prominently reticulate with 
whitish to brownish reticulation. Flesh: White; not 
staining when sliced. Odor and Taste: Not distinc- 
tive. Chemical Reactions: Ammonia flashing purple 
to magenta, then resolving to purplish or brownish 


on cap surface; negative on flesh. KOH brown to AS yo Y 


pale orange on cap surface (sometimes flashing pur- 
plish first); negative on flesh. Iron salts negative on 
cap surface and flesh. Spore Print: Yellowish brown. 
Microscopic Features: Spores 10-14 x 3.5-5 um; 
smooth; subfusoid to fusoid. Pileipel- 
lis a trichoderm. Comments: Edible 
and excellent. The ammonia reaction 
is a reliable identification character. 
Often misidentified as “Boletus edu- 
lis,” which is a European species. An 
unnamed, spruce-associated species 
with an orangish-brown, greasy cap 
can be found in the northern Mid- 
west; it is also frequently labeled 
“Boletus edulis.” Compare with Bo- 
letus variipes (p. 124) and Boletus cf. 
reticulatus (p. 122). 


BOLETUS AURIPES 


Ecology: Mycorrhizal with oaks and other hardwoods; growing alone, scattered, or 
gregariously; summer and fall; widely distributed but perhaps rare or even absent 
in the northern Midwest. Cap: 6-20 cm; convex, becoming broadly convex; dry; 
finely velvety or nearly bald; yellow brown or golden 
when in the button stage, becoming brown or yel- 
lowish brown, and eventually fading. Pore Surface: 
Bright to medium yellow, becoming brownish yellow 
or olive; not bruising; 2—3 pores per mm; tubes to 2 
cm deep. Stem: 5-12 cm long; up to 3 cm thick; more 
or less equal, or with a swollen bottom half (especially 
when young); usually finely reticulate over at least 
the top portion; bright yellow becoming brownish 
yellow; often discoloring brownish with age. Flesh: 
Yellow; not staining on exposure, but sometimes be- 
coming deeper yellow. Odor and Taste: Not distinc- 
tive. Chemical Reactions: Ammonia yellowish or 
negative on cap and flesh. KOH negative or yellowish 
on cap and flesh. Iron salts negative on cap and flesh. 
Spore Print: Yellow brown, sometimes with an olive 
tinge in a fresh print. Microscopic Features: Spores 
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9.5-15 x 3.5-5 pm; smooth; subfusiform. Pileipellis a trichoderm. Comments: 
The strikingly yellow and finely reticulate stem, brown cap, and lack of bruising or 
staining make good field characters. 


BOLETUS AURIPORUS 


Ecology: Mycorrhizal with oaks and other hardwoods; growing alone, scattered, or 
gregariously; summer and fall; widely distributed. Cap: 2-8 cm; convex, becom- 
ing broadly convex or almost flat; sticky when fresh; 
finely hairy or velvety; pinkish brown, fading in age; 
margin with a tiny extending sterile portion. Pore 
Surface: Bright yellow; frequently bruising pinkish 
to reddish, especially in maturity; 1-3 pores per mm; 
tubes to 15 mm deep. Stem: 4—12 cm long; 0.5-1.5 
cm thick; more or less equal; sticky when fresh; yel- 
low above, pinkish brown and streaked-looking be- 
low; adorned with tiny yellow fibers when young and 
fresh; basal mycelium white; without reticulation. 
Flesh: White or pale yellow; not staining on expo- 
sure. Odor and Taste: The flesh tastes mild; the sticky 
to slimy material on the cap and stem is acidic (like 
putting your tongue on a 9-volt battery). Odor not 
distinctive. Chemical Reactions: Ammonia negative 
on cap and flesh. KOH negative to yellowish on cap 
and flesh. Iron salts negative to yellowish on cap and 
flesh; dark green to blue on pore surface. Spore Print: 
Olive brown. Microscopic Features: Spores 11-16 x 4—6 um; smooth; subfusoid. 
Pileipellis a cutis. Comments: Compare with Boletus innixus (p. 118). Boletus viri- 
diflavus is virtually identical but features an olive cap. 


BOLETUS BADIUS 


Ecology: Mycorrhizal; growing alone or scattered, on 
the ground or from well-decayed wood; under hem- 
lock and other conifers, or occasionally in beech-ma- 
ple or birch woods; summer through fall; appearing 
in the northern Midwest. Cap: 3-10 cm; convex, 
becoming broadly convex or almost flat; sticky or 
slimy when fresh and young but soon dry; finely 
velvety or bald; color variable but typically reddish 
brown; margin often with a tiny extending sterile 
portion. Pore Surface: Pale yellow, becoming olive; 
bruising promptly grayish to bluish or greenish blue; 
1-2 pores per mm; tubes to 15 mm deep. Stem: 4—9 
cm long; 1-2 cm thick; more or less equal; solid; 
yellowish at the apex; colored like the cap or paler 
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below; often with broad, shallow wrinkles when young; basal mycelium white; 
without reticulation. Flesh: Whitish, often staining yellowish on exposure, and 
weakly bluish over the tubes, but sometimes not staining. Odor and Taste: Not 
distinctive. Chemical Reactions: Ammonia negative, maroon, or blackish (some- 
times with an olive ring of color, or first flashing green) on cap surface; negative to 
brownish on flesh. KOH blackish maroon on cap surface; pale orangish on flesh; 
golden brown on pore surface. Iron salts dull bluish green on cap surface; pale 
yellow to olive on flesh. Spore Print: Olive. Microscopic Features: Spores variable 
in size but typically 12-15 x 3.5-4.5 um; smooth; subfusiform. Pileipellis a cutis. 
Comments: Boletus badius is a European species; there may be several unnamed 
North American representatives of the group. 


BOLETUS BICOLOR PECK 


Ecology: Mycorrhizal with oaks and other hardwoods; growing alone, scattered, or 
gregariously; summer and fall; widely distributed. Cap: 5—15 cm, convex to broadly 
convex in age, sometimes irregular; dry; bald, like soft leather; becoming cracked; 
deep brick red to pinkish red, sometimes yellowish near the margin. Pore Surface: 
Bright yellow; sometimes with reddish stains; bruis- 
ing blue quickly or slowly; pores round, 1—2 per mm; 
tubes shallow (usually measuring under 1 cm long 
even in large specimens). Stem: 5—10 cm long; 1-3 
cm thick; more or less equal; solid; smooth overall, 
or reticulate near the apex; yellow at apex; colored 
like the cap below. Flesh: Yellow throughout; bruis- 
ing slowly pale blue when exposed. Odor and Taste: 
Odor not distinctive, or strongly of beef bouillon or 
curry; taste mild or slightly acidic. Chemical Reac- 
tions: Ammonia negative to yellowish on cap; nega- 
tive to brownish on flesh. KOH negative to yellowish 
on cap; pale orange to brownish on flesh. Iron salts 
blackish on cap; gray to olive on flesh. Spore Print: 
Olive brown. Microscopic Fea- 
tures: Spores 8-12 x 3.5-5 um; 
smooth; subfusiform. Pileipellis a 
cutis. Comments: Study of many 
collections has led us to believe 
that the odor, extent of reticula- 
tion, and promptness of bruising 
are extremely variable for this spe- 
cies. Boletus campestris (p. 114) is 
similar but much smaller. 
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BOLETUS CAMPESTRIS 


Ecology: Mycorrhizal with oaks and other hard- 
woods; found in open, grassy areas or in denser 
woods; summer and fall; widely distributed. Cap: 
2—4 cm; convex, becoming broadly convex or nearly 
flat in age; dry; bald or finely velvety; the surface 
cracking up slightly by maturity, especially toward the 
margin; rosy red to brick red, fading somewhat. Pore 
Surface: Yellow, becoming greenish yellow; bruising 
fairly quickly blue to blue green; 1-3 circular to an- 
gular pores per mm; tubes to about 1 cm deep. Stem: 
3-7 cm long; 0.5—1 cm thick; more or less equal; yel- 
low above; usually colored like the cap below; not re- 
ticulate; solid; with yellowish basal mycelium. Flesh: 
Yellow; staining blue to greenish blue on exposure. 
Odor and Taste: Not distinctive. Chemical Reac- 
tions: Ammonia negative on cap and flesh. KOH 
orange or yellow on cap (sometimes fleetingly dark 
gray first); dull orange on flesh. Iron salts negative to 
dull orange on cap; negative on flesh. Spore Print: 
Olive brown. Microscopic Features: Spores 11-15 
x 4.5-7 um; smooth; subfusoid. Pileipellis a tricho- 
derm. Comments: This species is often found under 
oaks in urban settings. Compare with Boletus bicolor 
(p. 113). Boletus rubellus is a very similar European species that some mycologists 
list as occurring in the Midwest; it has larger pores, a tapered stem base, and much 
narrower spores (3—5 um wide). 


BOLETUS CHRYSENTERON 


Ecology: Mycorrhizal with oaks and other hard- 
woods; growing scattered or gregariously; summer 
and fall; widely distributed. Cap: 3—8 cm; convex, 
becoming broadly convex or almost flat; dry; finely 
velvety when young; becoming cracked in age (usu- 
ally conspicuously so), with reddish to pinkish flesh 
showing in the cracks, especially toward the margin; 
brown to olive brown, or rarely reddish brown over- 
all; marginal area often reddish in age. Pore Surface: 
Yellow when young, becoming brownish or olive; 
sometimes with reddish areas in age; bruising blue 
(sometimes slowly); with 1-2 angular pores per mm; 


tubes to 1 cm deep. Stem: 4-7 cm long; 0.5—1 cm thick; 
more or less equal, or tapering to base; solid; yellow above, 
reddish below; purplish red at base; basal mycelium white 
to yellowish; not reticulate, but sometimes with a few 
ridges; bruising blue green. Flesh: White when young, 
yellow in age; staining slowly bluish on exposure. Odor 
and Taste: Not distinctive. Chemical Reactions: Ammo- 
nia negative to brownish on cap and flesh. KOH negative 
to brown on cap; negative to brownish or orangish on 
flesh. Iron salts olive on cap; negative to yellow or olive on 
flesh. Spore Print: Olive brown. Microscopic Features: 
Spores 9-13 x 3.5—4.5 um; smooth; subfusiform. Pileipellis 
a trichoderm. Comments: Compare with Boletellus chry- 
senteroides (p. 108-9) and Boletellus pseudochrysenteroides (p. 
109). Boletus truncatus is virtually indistinguishable without 
a microscope; its spores are larger (10-15 x 5-7 pm) and 
frequently truncated, with a small apical pore. 


BOLETUS CURTISI! 


Ecology: Mycorrhizal with oaks and other hardwoods; growing alone, scattered, or 
gregariously; summer and fall; primarily southern in distribution but recorded from 
Missouri, Michigan, and Illinois. Cap: 3—9 cm; convex, becoming broadly convex 
or almost flat; very sticky when fresh; bald; 
bright yellow or orangish yellow; staining 
waxed paper or paper collection bags yel- 
low; the margin with a pale, overhanging 
portion. Pore Surface: Often depressed 
around the stem or receding from it; whit- 
ish to pale yellow when young, becoming 
yellowish brown; not bruising; 2-3 pores 
per mm; tubes 6-12 mm deep. Stem: 6-12 
cm long; 0.5-1.5 cm thick; more or less 
equal; sticky; bald or with tiny fibers near 
the apex; yellow; basal mycelium white and 
prominent. Flesh: Whitish; not staining on 
exposure. Odor and Taste: Not distinctive. 
Chemical Reactions: Ammonia negative 
on cap and flesh. KOH negative to pale 
olive on cap; orangish on flesh. Iron salts 
negative on cap; bluish gray on flesh. Spore 
Print: Rusty brown. Microscopic Features: Spores 9.5-17 x 4—6 um; smooth; 
subfusoid. Comments: ‘This distinctive species is almost Suillus-like. 
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BOLETUS FROSTII 


Ecology: Mycorrhizal with oaks and other hardwoods; 
growing alone, scattered, or gregariously; summer and fall; 
widely distributed. Cap: 5—15 cm, convex at first, becoming 
broadly convex in age; sticky or thinly slimy when fresh; 
bald; smooth or very finely and shallowly pockmarked; 
beautifully bright red, developing yellowish areas with age. 
Pore Surface: Dark to pale red; bruising promptly dark 
blue; often exuding yellowish droplets when young; 2-3 
pores per mm; tubes yellowish to olive, to 15 mm deep. 
Stem: 4—12 cm long; up to 3.5 cm thick; more or less equal; 
coarsely and prominently reticulate over the entire length; 
red, or occasionally with yellow areas; often bruising blue. 
Flesh: Whitish to yellow; bluing when sliced. Odor and 
Taste: Not distinctive. Chemical Reactions: Ammonia neg- 
ative on cap; grayish or yellowish on flesh. KOH black or 
grayish, then orangish on cap; grayish orange on flesh. Iron 
salts negative or yellowish on cap and flesh. Spore Print: 
Olive brown. Microscopic Features: Spores 11-15 (18) x 
4—5 um; smooth; subfusiform. Pileipellis a tangled layer of 
gelatinized hyphae. Comments: When fresh, this striking 
bolete is hard to confuse with anything else. 


BOLETUS HORTONI! 


Ecology: Mycorrhizal with oaks and perhaps with other hardwoods; growing alone, 
scattered, or gregariously (sometimes densely so); early summer through fall; widely 
distributed. Cap: 3-14 cm; convex, becoming broadly convex; dry or greasy; con- 
spicuously, tightly wrinkled; bald; reddish brown to cinnamon or medium brown, 
but often fading in age. Pore Surface: Yellow, becoming dull yellow or olive; not 
typically bruising, but sometimes bruising slowly cinnamon or bluish; with 2-3 
pores per mm; tubes to about 1 cm deep. Stem: 6—10 cm long; 1-2 cm thick; more 
or less equal, or enlarging slightly to base; dry; yellow at the apex; elsewhere pale 
yellow to tan, sometimes flushed reddish; adorned 
with minute scabers that are initially yellow and 
concolorous with the surface, but often turn red- 
dish with age or handling; basal mycelium whitish. 
Flesh: White to yellowish; not typically staining on 
exposure, but sometimes bluing slowly and weakly. 
Odor and Taste: Not distinctive. Chemical Reac- 
tions: Ammonia green (or flashing green and then 
resolving to brownish or gray) on cap; negative on 
flesh. KOH blackish to brownish or negative on cap; 
negative to orangish on flesh. Iron salts negative to 
pale olive on cap; negative to bluish gray on flesh. 


THE MUSHROOMS 117 


Spore Print: Olive brown. Microscopic Features: Spores 12-15 x 3.5—4.5 um; 
smooth; subfusiform. Pileipellis a trichoderm with tubular terminal elements and, 
often, inflated subterminal elements. Comments: Edible and good. Compare with 
Leccinum subglabripes (p. 255), which is very similar but has a smooth, rather than 
tightly wrinkled, cap surface. The stature and the minute scabers on the stem sug- 
gest the possibility that Boletus hortonii belongs in Leccinum or Leccinellum with 
Leccinum subglabripes and Boletus longicurvipes (p. 118); however, the pileipellis 
structure and the ammonia reaction of Boletus hortonii are not found elsewhere in 
either Leccinum or Leccinellum. 


BOLETUS ILLUDENS PECK 


Ecology: Mycorrhizal with oaks; growing scattered or gregariously; summer and 
fall; widely distributed. Cap: 3—9 cm; convex, becoming broadly convex or nearly 
flat; dry; bald or finely velvety; margin even; brownish to yellowish brown, reddish 
brown, or cinnamon. Pore Surface: Yellow, becom- 
ing olive yellow or brownish yellow with maturity; 
not bruising; pores primarily angular, 1-2 mm wide; 
tubes to 16 mm deep. Stem: 3—9 cm long; 0.5-1.5 cm 
thick; often tapered downward; dry; solid and tough; 
widely and coarsely reticulate near the apex (and of- 
ten for half or more of the stem’s length); whitish to 
pale brownish; basal mycelium whitish to yellowish. 
Flesh: Pale yellow; not staining on exposure. Odor 
and Taste: Not distinctive. Chemical Reactions: 
Ammonia flashing blue green on cap, then resolving 
to brownish with a greenish ring; negative on flesh. 
KOH dark brown or pale orange on cap; negative 
on flesh. Iron salts bluish gray on cap; bluish gray 
on flesh. Spore Print: Olive to olive brown. Micro- 
scopic Features: Spores 10-14 x 4—5 um; smooth; 


subfusiform. Pileipellis a trichoderm with scattered or frequent inflated elements. 
Comments: Edible. Boletus tenax is virtually identical (and also turns green with 
ammonia) but features a stubbier, more dramatically tapering stem; its pileipellis 
lacks inflated elements. 


BOLETUS INEDULIS MURRILL 


Ecology: Mycorrhizal with hardwoods (especially 
oaks); growing alone or gregariously; summer and 
fall; widely distributed and common. Cap: 4-12 cm; 
convex, becoming broadly convex or nearly flat in 
age; dry; bald, or finely velvety when young; some- 
times cracked in age; margin inrolled, with a narrow 
overhanging sterile portion; whitish to pale tan. Pore 
Surface: Yellow, becoming olive yellow; bruising 
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blue; pores circular, 1-3 per mm; tubes to 16 mm deep. Stem: 5-12 cm long; 1-2 
cm thick; tapered upward or nearly equal; yellowish at apex, reddish below; bruising 
blackish brown in the lower portion; occasionally faintly reticulate near the apex. 
Flesh: White to yellowish; staining blue on exposure. Odor and Taste: Odor not 
distinctive; taste bitter. Chemical Reactions: Ammonia negative on cap and flesh. 
KOH negative to pale orange on cap; orangish on flesh. Iron salts grayish on cap; 
negative on flesh. Spore Print: Olive brown. Microscopic Features: Spores 9-13 
x 3.3-4.5 um; smooth; subfusiform. Pileipellis a trichoderm. 


BOLETUS INNIXUS FROST 


Ecology: Mycorrhizal with oaks and other hardwoods; 
growing alone, gregariously, or (more typically) in small 
fused clusters; summer and fall; widely distributed. Cap: 
3-8 cm; convex, becoming broadly convex; dry or some- 
what tacky when wet; bald; sometimes cracking in age; 
brown or reddish brown, fading to cinnamon tan. Pore 
Surface: Bright yellow; not bruising; with 1-3 pores per 
mm when young, but pores up to 2 mm across in age; 
tubes to 1 cm deep. Stem: 3—6 cm long; 1-1.5 cm thick 
at apex; usually bulbous, with a small rooting projection 
below the bulb; dry, or often slimy near the base; bald; not 
reticulate; yellowish, with brownish streaks; basal mycelium 
yellow. Flesh: White to yellow; often staining somewhat 
pinkish in the cap on exposure, or brownish in the stem. 
Odor and Taste: Not distinctive. Chemical Reactions: 
Ammonia flashing green, then resolving to dull orangish 
or reddish (sometimes with a greenish ring) on cap; pinkish 
to orangish on flesh. KOH dark red to reddish brown on 
cap; pinkish to orangish on flesh. Iron salts pale olive on 
cap; negative to grayish on flesh. Spore Print: Olive brown. Microscopic Features: 
Spores 8—11 x 3—5 um; smooth; subfusiform. Pileipellis a cutis. Comments: Also 
known as Boletus caespitosus. Compare with Boletus auriporus (p. 112), which has 
a sticky stem that is not usually bulbous, and a pinkish-brown cap that does not 
turn green with ammonia. 


BOLETUS LONGICURVIPES SNELL & A. H. SMITH 


Ecology: Mycorrhizal with oaks; growing alone, scattered, or gregariously; summer 
and fall; widely distributed but more common below the Great Lakes. Cap: 2-8 
cm across; convex, becoming broadly convex; sticky; bald; brownish orange when 
young, fading to dull orangish brown, reddish brown, or yellowish; sometimes 
developing olive hints; often becoming pitted or ridged over the center; with a 
tiny (about 1 mm or less) overhanging margin. Pore Surface: Depressed at the 
stem; pale yellowish, becoming greenish gray; with 2-3 round pores per mm; tubes 


to 2 cm long. Stem: 5—10 cm long; 
1-2 cm wide; more or less equal; of — 5 P 
ten curved; whitish above, pinkish ae 


brown below; finely scabrous with 
whitish to pinkish, reddish, or red- a 
dish-brown scabers. Flesh: White or Foi 
yellowish; not changing when sliced. o 
Odor and Taste: Not distinctive. 

Spore Print: Dull olive to light brown. Chemical 
Reactions: Ammonia pinkish red on cap surface; 
negative on flesh. KOH bright cherry red on cap 
surface; negative on flesh. Iron salts bluish on cap; 
bluish on flesh. Microscopic Features: Spores sub- 
fusoid; inamyloid; yellowish in KOH; smooth; 13—18 
x 4-6.5 um. Pileipellis a semigelatinized trichoderm 
with occasional inflated elements. Comments: Sev- 
eral contemporary DNA studies suggest this species 
may belong in Leccinum or Leccinellum. Compare 
with Leccinum subglabripes (p. 255), which has in- 
conspicuous, pale scabers and a different pileipellis, 
and does not turn bright red with KOH. 


BOLETUS LURIDUS 


Ecology: Mycorrhizal with oaks and other hardwoods; growing alone, scattered, or 
gregariously; summer and fall; widely distributed. Cap: 5-20 cm, convex, becoming 
broadly convex in age; dry or slightly sticky in wet 
weather; finely velvety or bald; variable in color but 
frequently olive brown, brown, reddish brown, or 
yellowish; bruising blackish or blue. Pore Surface: 
Yellow or red when very young; red to orange at 
maturity; bruising blue; 1-3 pores per mm; tubes 
yellowish to olive, to 15 mm deep. Stem: 4-15 cm 
long; up to 3 cm thick; tapering a little to the apex; 
prominently reticulate with vertically elongated, red- 
dish reticulation; often with a velvety base; yellowish 
above and reddish below; sometimes brownish or 
purple red near the base; bruising and discoloring 
blue. Flesh: Whitish to yellow; sometimes reddish 
in the stem; bluing when sliced. Odor and Taste: 
Not distinctive. Chemical Reactions: Ammonia neg- 
ative on cap; negative (but erasing blue) on flesh. 
KOH dark red to black on cap; orange to yellow on 
flesh. Iron salts olive to grayish on cap; negative (but 
erasing blue) on flesh. Spore Print: Olive brown. 
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Microscopic Features: Spores variable but usually 11-15 x 5-7 um; smooth; broadly 
subfusiform to nearly ellipsoid. Pileipellis a trichoderm. Comments: Boletus luridus 
is a European species that may have several North American representatives requiring 
further study and documentation. 


BOLETUS PALLIDUS 


Ecology: Mycorrhizal with oaks and other hardwoods; 
growing alone, gregariously, or in small clumps; summer 
and fall; widely distributed. Cap: 4—15 cm; convex, be- 
coming broadly convex or nearly flat in age; dry; bald or 
very finely velvety; sometimes becoming finely cracked 
in age; the margin often with a tiny overhanging sterile 
portion; whitish to buff or pale tan, sometimes devel- 
oping rose shades. Pore Surface: Whitish to yellow- 
ish when young, becoming yellow to greenish yellow; 
bruising bluish, then brownish, or not bruising; pores 
circular, becoming angular, 1-2 per mm; tubes to 2 cm 
deep. Stem: 5—12 cm long; 1-2.5 cm thick; more or less 
equal; white; sometimes yellowish at apex, sometimes 
with pale reddish colors below in age; sometimes devel- 
oping brownish streaks; not reticulate; basal mycelium 
white. Flesh: Whitish to pale yellow; typically staining 
slowly and erratically pale blue on exposure, especially above the tubes—but often 
not staining, or staining pinkish. Odor and Taste: Not distinctive. Chemical Re- 
actions: (Note: Chemical reactions for this species are shown on p. 12.) Ammonia 
gray to reddish, purple, or negative on cap; greenish on flesh. KOH rusty orange 
to negative on cap; orangish on flesh. Iron salts negative to blue green or grayish 
on cap and flesh. Spore Print: Olive to olive brown. Microscopic Features: Spores 
9-15 x 3-5 um; smooth; subfusoid. Pileipellis a cutis. Comments: Edible and good. 
As the description indicates, Boletus pallidus is very variable in its features; it may 
represent a species group. 


BOLETUS PARASITICUS 


Ecology: Parasitic on Scleroderma citrinum (p. 355), 
which is mycorrhizal with hardwoods and conifers; 
most frequently found, in our midwestern experience, 
in hemlock bogs; growing alone or in small clusters; 
summer and fall; widely distributed in the Midwest, but 
more common where hemlock occurs. Cap: 2-8 cm; 
convex, becoming broadly convex; dry; bald; margin 
rolled under when young; yellowish brown to olive. Pore 
Surface: Yellow to olive; not bruising but sometimes 
aging dirty brown to reddish brown; pores 1-2 mm 
wide; tubes to 6 mm deep. Stem: 3—6 cm long; 0.5-1.5 


cm thick; more or less equal; often curved; dry; solid; colored more or less like 
the cap; covered with tiny yellowish-brown fibers. Flesh: Pale yellow; not staining 
on exposure. Odor and Taste: Not distinctive. Chemical Reactions: Ammonia 
red to reddish brown on cap. KOH red to reddish brown on cap; negative on 
flesh; cinnabar orange on stem surface. Iron salts negative on cap and flesh. Spore 
Print: Olive brown. Microscopic Features: Spores 12-18.5 x 3.5—5 um; smooth; 
subfusoid. Pileipellis a cutis with scattered inflated elements. Comments: Easily 
recognized due to its ecology. 


BOLETUS PROJECTELLUS 


Ecology: Mycorrhizal with pines; growing alone, scattered, or gregariously; late 
summer and fall; widely distributed. Cap: 3-12 cm; convex, becoming broadly 
convex or nearly flat; dry; finely velvety or bald; often cracking with age; reddish 
brown to purplish brown or brown; with a projecting 
sterile margin that may become somewhat tattered. Pore 
Surface: Often depressed around stem; yellow to olive 
yellow; not bruising; with round pores measuring 1—2 
mm across at maturity; tubes to about 2.5 cm deep. 
Stem: 7-15 cm long; 1-2 cm thick; slightly tapered to 
apex, or more or less equal; dry; solid; buff to pinkish 
brown or reddish brown; coarsely but shallowly ridged 
and/or reticulate over the top half or nearly overall; 
when fresh, often sticky, especially toward the base; 
basal mycelium prominent and white. Flesh: Whitish 
to pinkish; not staining, or staining slowly and faintly 
brownish on exposure. Odor and Taste: Not distinctive. 
Chemical Reactions: Ammonia black on cap; gray on 
flesh. KOH mahogany on cap; yellow on flesh. Iron salts 
dull gray on cap; greenish on flesh. Spore Print: Olive 
brown. Microscopic Features: Spores 18-33 x 7.5—12 
um; smooth; subfusoid; with thick walls. Pileipellis a 
cutis. Comments: The long stem with prominent ridges and the overhanging sterile 
margin are good identifying features. Compare with Boletellus russellii (p. 110). 


BOLETUS PSEUDOSENSIBILIS 


Ecology: Mycorrhizal with oaks and other hardwoods; 
growing alone, scattered, or gregariously; summer and 
fall; widely distributed. Cap: 6-14 cm; convex, becom- 
ing broadly convex or almost flat; dry; bald; in age be- 
coming somewhat cracked, with yellow flesh showing 
through the cracks; reddish brown, fading to yellowish 
brown. Pore Surface: Bright yellow; when young not 
bruising, or bruising faintly, but later bruising more 
readily blue, then brown; 1-3 pores per mm at maturity; 
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tubes shallow (5-8 mm deep). Stem: 8-16 cm long; 1.5-3 cm thick; more or less 
equal, or enlarging to base; dry; solid; yellow overall, with reddish tinges toward the 
base that persist with maturity; not reticulate. Flesh: Whitish to pale yellow in the 
cap; deep yellow or red in the stem; staining quickly blue on exposure. Odor and 
Taste: Not distinctive. Chemical Reactions: Ammonia flashing blue, then resolving 
to purplish gray on cap; negative to grayish on flesh. KOH yellow to orange on cap 
surface; brownish to orangish on flesh. Iron salts grayish on cap; grayish olive on 
flesh. Spore Print: Olive brown. Microscopic Features: Spores 9-12 x 3—4 pm; 
smooth; subfusoid. Pileipellis a cutis. Comments: The shallow tubes, blue staining, 
and ammonia reaction are good identification characters. 


BOLETUS PSEUDOSULPHUREUS 
KALLENBACH 


Ecology: Mycorrhizal with hardwoods; growing 
alone, scattered, or gregariously; late spring, early 
summer, or summer; widely distributed. Cap: 4—9 
cm; cushion-shaped, becoming convex, broadly con- 
vex, or almost flat; dry; finely velvety when young, 
becoming bald, or cracked with age; bright yel- 
low, developing orangish to reddish discolorations; 
bruising promptly blue to black; the margin with 
an overhanging sterile portion up to 1 mm wide. 
Pore Surface: Bright yellow, becoming olive; bruis- 
ing promptly blue or greenish; 2—3 pores per mm 
at maturity; tubes to about 1 cm deep. Stem: 8-12 
cm long; 1-1.5 cm thick; more or less equal; dry; 
solid; yellow above, reddish below, or occasionally 
yellow overall; bald; not reticulate; bruising greenish 
to bluish, then grayish brown. Flesh: Yellow; often 
red in the stem base; staining quickly blue on expo- 
sure. Odor and Taste: Not distinctive. Chemical 
Reactions: Ammonia negative on cap. KOH orange 
to red on cap and flesh. Iron salts gray to grayish olive on cap. Spore Print: Olive 
brown. Microscopic Features: Spores 10—14 x 4.5—6 um; smooth; broadly fusiform. 
Pileipellis a trichoderm. 


BOLETUS CF. RETICULATUS SCHAEFFER 


Ecology: Mycorrhizal with oaks; growing scattered or gregariously (occasionally 
clustered); late May to August; Douglas and Lawrence Counties in Illinois (probably 
to be expected throughout the lower Midwest). Cap: 7-18 cm, convex in the button 
stage, expanding to broadly convex in age; dry; with the texture of well-worn leather; 
bald, but often breaking up and developing deep and prominent cracks; whitish to 
pale brown, becoming brownish to pale brown or yellow brown in age; not bruising 


or discoloring; the margin inrolled when young, split- 
ting with age, typically without a sterile projection. 
Pore Surface: Whitish to dirty gray when young; 
becoming pale buff, then olive, then brownish; young 
pore surface bruising yellowish to brownish; older 
surfaces bruising brownish or not bruising; the pores 
“stuffed” until the mushroom is quite old; tubes col- 
ored like the pore surface, extending to 12 mm deep; 
eventually receding from the stem. Stem: 4—10 cm 
long; 2—4 cm thick; swollen and club-shaped when 
young, becoming club-shaped or more or less equal; 
finely reticulate (over the whole stem or, more often, 
only near the apex); the reticulation typically white 
but occasionally brownish; often developing fissures 
and “peeling” sections; whitish; sometimes appearing 
to stain brownish when handled; solid. Flesh: White; 
thick throughout; not staining on exposure. Odor 
and Taste: Pleasant, but not distinctive. Chemical 
Reactions: Ammonia negative to orangish tan on cap; negative 
on flesh. KOH negative to orangish tan on cap; negative on flesh. 
Iron salts negative on cap and flesh. Spore print: Olive brown. 
Microscopic Features: Spores 10—13 x 3—4 um; smooth; subfusi- 
form. Pileipellis a cutis. Comments: Edible and delicious. This is a 
summer-fruiting member of the “Boletus edulis” complex, roughly 
matching the European species Boletus reticulatus (also known as 
Boletus aestivalis). Compare with Boletus atkinsonii (p. 110), which 
features a distinctive ammonia reaction, and with Boletus variipes 


(p. 124), which appears in the fall. 


BOLETUS SPADICEUS VAR. GRACILIS 


Ecology: Mycorrhizal with oaks and other hard- 
woods; growing alone, scattered, or gregariously; 
summer and fall; widely distributed. Cap: 2-8 cm; 
convex, becoming broadly convex or almost flat; dry; 
finely velvety; yellowish brown to dull brown or red- 
dish brown. Pore Surface: Yellow, becoming olive 
yellow; sometimes bruising reddish brown; pores an- 
gular, especially near the stem, 1-2 mm wide; tubes 
to about 1.5 cm deep. Stem: 3—6 cm long; up to 1 cm 
thick; more or less equal; solid; yellowish 
underneath fine reddish-brown hairs and 
granules; not reticulate; basal mycelium 
yellow. Flesh: Whitish in the cap; yellow 
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in the stem; not staining on exposure, or staining faintly bluish. Odor and Taste: 
Pleasant; not distinctive. Chemical Reactions: Ammonia flashing green to blue 
green on cap, then resolving to reddish brown; flashing greenish on flesh, then 


resolving to negative. KOH purple on cap; orangish on flesh. Iron salts olive on 
cap; olive on flesh. Spore Print: Olive brown. Microscopic Features: Spores 9-13 
x 3.5—4.5 um; smooth; subfusiform; yellow in KOH. Pileipellis a tangled layer 
of cylindric hyphae with rounded to subacute apices. Comments: The skinny, 
nonreticulated stem and ammonia reaction are good identification characters. In 
the northern Midwest Boletus spadiceus var. spadiceus is similar but stockier; it is 
associated with conifers. 


BOLETUS SUBVELUTIPES PECK 


Ecology: Mycorrhizal with hardwoods; growing 
alone, scattered, or gregariously; summer and fall; 
widely distributed. Cap: 5—10 cm; convex, becoming 
broadly convex; dry; bald or finely velvety; variable 
in color (brown, red, reddish brown, orangish, cin- 
namon, olive, olive brown, yellowish, yellow brown) 
but not pallid or whitish when fresh; sometimes 
bruising dark blue to blackish. Pore Surface: Red 
or orange red; frequently yellow or pale orange at 
the margin; bruising instantly dark blue to black- 
ish; pores circular, fairly small (1-3 per mm); tubes 
yellow, to about 2 cm deep. Stem: Up to about 10 x 
2 cm; more or less equal; dry; solid; not reticulate; 
with a variously colored (whitish, yellowish, reddish, 
rusty brown) velvety, fuzzy covering over the base 
(sometimes obscured by leaves or substrate) that oc- 
casionally extends up the stem for half its length or 
more; bruising dark blue to blackish. Flesh: Whitish 
to yellowish or bright yellow; staining quickly blue on exposure. Odor and Taste: 
Not distinctive. Chemical Reactions: Variable and unreliable for identification 
(see comments). Spore Print: Olive brown. Microscopic Features: Spores 14—20 
x 5-8 um; smooth; subfusiform. Pileipellis a cutis. Comments: The red-pored, 
blue-staining, nonreticulate, hardwood-associated species of Boletus in the Midwest 
are confusing and poorly understood. We have applied the name “Boletus subveluti- 
pes to the group, but, as the ranges and variability in the description demonstrate, 
there are probably several species involved. 


BOLETUS VARIIPES PECK 


Ecology: Mycorrhizal with oaks and other hardwoods; growing alone, scattered, 
or gregariously; late summer and fall; widely distributed. Cap: 6-20 cm; convex, 
becoming broadly convex or almost flat; dry; finely velvety at first; often becoming 
minutely cracked in age; tan to brownish or pale grayish brown. Pore Surface: 


White when young, becoming yellowish or olive; not 
bruising; pores “stuffed” when young; 1-2 pores per 
mm at maturity; tubes 1-3 cm deep. Stem: 8-15 cm 
long; 1-3.5 cm thick; swollen in the middle, more or 
less equal, or enlarging to base; dry; solid; whitish or 
grayish brown; usually fairly prominently reticulate 
with whitish or brownish reticulation, or at times 
only finely reticulate. Flesh: White; not staining on 
exposure. Odor and Taste: Not distinctive. Chemi- 
cal Reactions: Ammonia dark yellow with a purplish 
ring on cap; negative to grayish on flesh. KOH sim- 
ilar to ammonia on cap; grayish on flesh. Iron salts 
negative to pale olive on cap; gray to yellowish on 
flesh. Spore Print: Olive brown. Microscopic Fea- 
tures: Spores 9-18 x 4—6 um; smooth; subfusiform. 
Pileipellis a trichoderm. Comments: Edible and very 
good. Compare with Boletus atkinsonii (p. 110) and 
Boletus cf. reticulatus (p. 122). 


BOLETUS VERMICULOSUS 


Ecology: Mycorrhizal with oaks; growing alone, scattered, or gregariously in 
oak-hickory forests; June and July; central Illinois, possibly widely distributed in 
the Midwest (see comments). Cap: 4-13 cm; convex, becoming broadly convex; 
dry; dull; soft; olive brown to medium brown or dark brown, fading to tan; often 
with a yellowish margin when young, but not yellow overall in any stage of de- 
velopment; when fresh, bruising blue to black. Pore Surface: Dark red brown to 
maroon when young, but quickly fading to dull brownish orange; bruising promptly 
dark blue or black; pores round, 2-3 per mm; tubes dull yellowish, to about 2 cm 
deep. Stem: 7—10 cm long; up to about 2 cm thick; slender; more or less equal; 
covered with tiny tufts of fibers that become brownish when handled (reminiscent 
of the scabers on Leccinum subglabripes, p. 255); brownish overall, with a yellowish 
apex and sometimes a pale reddish zone; not reticulate; basal mycelium whitish. 
Flesh: Whitish or yellowish in cap; yellowish in upper 
stem; staining sky blue in cap and red in stem when 
sliced. Odor and Taste: Not distinctive. Chemical 
Reactions: Ammonia reddish on cap; orangish on 
flesh. KOH dark red on cap; orange on flesh. Iron 
salts greenish on cap; negative on flesh. Spore Print: 
Olive brown. Microscopic Features: Spores 11-12 x 
3—4 um; smooth; subfusiform; yellowish in KOH. 
Pileipellis a trichoderm. Comments: Here we have 
described the vermiculosus-like species of Boletus from 
our area (central Illinois), and we have opted to treat 
Boletus vermiculosus in a wide sense, although several 
closely related species have been described. 
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BONDARZEWIA BERKELEY! 


Ecology: Parasitic on hardwoods (especially oaks); 
causing a white, stringy butt rot; also saprobic on the 
deadwood of hardwoods; growing alone or gregari- 
ously at the bases of trees; summer and fall; widely 
distributed. Fruiting Body: 25-80 cm across; con- 
sisting of 1-5 caps arising from a single gnarled stem. 
Individual Caps: 6—25 cm across; kidney-shaped 
or irregular in outline; convex, flat, or with a cen- 
tral depression; dry; velvety or leathery, sometimes 
radially wrinkled (but not scaly) or with vague, 
semiconcentric zones of texture or color; whitish to 
cream-colored, yellowish, or pale tan; not bruising. 
Pore Surface: Running down the stem; whitish; not 
bruising, or bruising very faintly brownish; pores an- 
gular, 0.5-2 mm across; tubes to 1 cm deep. Stem: 


4-10 cm long; 3-5 cm wide; central or somewhat off-center; 
yellowish to pale brownish; dry; tough. Flesh: White; thick; not 
discoloring or bruising. Chemical Reactions: KOH pale reddish 
orange on cap; yellowish on flesh. Spore Print: White. Micro- 
scopic Features: Spores 7—9 x 6—8 um; globose to subglobose; 
amyloid; ornamented with many ridges and spines reaching 
lengths of 1 pm or longer. Cystidia absent. Hyphal system dim- 
itic. Comments: The large size, pale colors, and lack of bruising 
or staining reactions are good field characters. 


CALLISTOSPORIUM 
LUTEO-OLIVACEUM 


Ecology: Saprobic on well-decayed wood of conifers 
and perhaps on the deadwood of hardwoods; growing 
alone or gregariously; occasionally on wood so far 
decayed that the mushrooms appear terrestrial, and 
sometimes on buried wood; summer and fall; widely 
distributed. Cap: Usually 1.5-3 cm, but sometimes 
as large as 6 cm; convex, becoming plano-convex or 
flat; at first very finely dusted, but soon bald; some- 
what moist when fresh; dark olive to olive yellow, 
changing color markedly as it dries out, eventually 
becoming yellowish or cinnamon. Gills: Attached 
to the stem, sometimes by means of a notch; close; 
yellow or golden yellow. Stem: 3—6 cm long; up to 
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about 5 mm thick (occasionally thicker); when young finely dusted overall, be- 
coming bald over the upper half with age; hollowing; often grooved or flattened; 
colored like the cap; basal mycelium white. Flesh: Thin; insubstantial; colored like 
the cap or paler. Odor and Taste: Odor pungent, fruity, or not distinctive; taste 
mild ora little bitter. Chemical Reactions: KOH on cap purplish red. Spore Print: 
White. Microscopic Features: Spores 5—6.5 x 3—4.5 um; broadly ellipsoid; smooth; 
inamyloid, turning purple in a KOH mount. Pleurocystidia absent; cheilocystidia 
inconspicuous, about the length of the basidia, clavate to contorted or branched. 
Pileipellis a cutis, with clavate cystidia (especially in young specimens). Comments: 
‘The dramatic KOH reaction helps in identifying this species. 


CALOCERA CORNEA 


Ecology: Saprobic; growing scattered to gregari- 
ously on the barkless wood of oaks and other hard- 
woods; summer and fall; widely distributed. Fruit- 
ing Body: Cylindric, with rounded to 

sharpened tips; occasionally shallowly 

forked near the tip; to about 2 cm high 

and 3 mm thick; bald and slick; firm 

but gelatinous; orangish yellow. Spore 

Print: White to yellowish. Microscopic 

Features: Spores 7—11 x 3—4.5 pm; cy- 

lindric to allantoid; smooth; aseptate or 

frequently faintly 1-septate by maturity. 

Basidia Y-shaped; up to 25 x 3 um. 


CALOCYBE CARNEA 


Ecology: Saprobic; growing alone, scattered, gregari- 
ously, or in small clusters in grassy areas; usually found 
in cultivated (rather than woodland) areas; summer 
and fall; widely distributed but not common. Cap: 
1.5—4 cm; convex, becoming broadly convex, flat, or 
shallowly depressed; the margin inrolled at first; dry; 
bald; pink to pinkish brown. Gills: Attached to the 
stem, sometimes by means of a notch, or nearly free 
from the stem in maturity; close or crowded; white. 
Stem: 2—5 cm long; under 1 cm thick; becoming 
hollow with age; bald or with white hairs and fuzz, 
especially basally; colored like the cap. Flesh: Whit- 
ish, thin. Odor and Taste: Not distinctive, or mealy. 
Chemical Reactions: KOH negative on cap. Spore 
Print: White. Microscopic Features: Spores 4—6.5 x 
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2-3.5 um; ellipsoid; smooth; inamyloid. Cystidia absent. Pileipellis a cutis. Clamp 
connections present. Comments: The pink cap and stem, white gills, and habitat 
in grass are good field characters. 


CALOSTOMA CINNABARINUM 


Ecology: Mycorrhizal with oaks; growing alone or gregari- 
ously, often in moss beds or in low-lying, wet areas; spring 
through fall; widely distributed, but apparently more com- 
mon at higher elevations. Fruiting Body: At first appear- 
ing like a raised gelatinous egg or lump, with a translucent 
outer layer and a red inner layer; later appearing like a bald or 
dusted, pinkish to red balloon with a central pore, raised on a 
shaggy reddish to reddish-brown stem that is surrounded by 
the deciduous, gelatinous material (often containing reddish 
chunks); finally appearing like a pinkish to reddish, perforated 
balloon about 2 cm across, atop a shaggy or even coarsely re- 
ticulate stem that is 2—4 cm long and 1-2 cm thick; spore mass 
within the ball white, becoming buff or yellowish at maturity. 
Microscopic Features: Spores 14—28 x 6-11 um; ellipsoid; 
finely reticulate. Comments: Odd and unmistakable. 


CALVATIA CRANIIFORMIS 


Ecology: Saprobic; terrestrial; growing alone or gregariously; usually found in 
grass on lawns and in meadows, but also found growing from leaf litter in woods, 
ditches, and edges of woods; summer; widely distributed. Fruiting Body: 8—20 
cm across; 6—20 cm tall; skull-shaped, roundish, or shaped like an inverted pear; 
white to tan; bald; outer skin cracking and flak- 
ing with age; flesh divided into a basal area (the 
sterile base) and a larger main area; flesh whit- 
ish, becoming yellowish and eventually turning 
into brown spore dust. Microscopic Features: 
Spores 2.5-3.5 um; globose; nearly smooth; with 
or without a short tail; inamy- 
loid. Capillitial threads 2-7.5 
um wide; thick-walled; pitted. 
Comments: Edible when fresh 
and young. Calvatia cyathiformis 
(p. 129) can appear similar but 
has purple spore powder and 
usually features a less prominent 
sterile base. 
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CALVATIA CYATHIFORMIS 


Ecology: Saprobic; growing alone, scattered or gre- 
gariously in grass (lawns, meadows, and so on); often 
appearing in fairy rings; summer and fall; widely dis- 
tributed. Fruiting Body: 5—20 cm; vaguely round at 
first, becoming pear-shaped or round with a flattened 
top and narrowed base; whitish to tan or brown- 
ish; bald; sterile base usually fairly well developed; 
flesh white, becoming yellowish, then dull purple 
to purplish brown and powdery. 
Microscopic Features: Spores 3.5— 
7.5 um; globose, spiny or warty to 
nearly smooth. Capillitial threads 
3-7.5 um wide; thick-walled; mi- 
nutely pitted. Comments: Edible 
when fresh and young. Compare 
with Calvatia craniiformis (p. 128). 
Calvatia fragilis also features purple 
spore powder, but it is smaller (mea- 
suring 4—9 cm) and features a less 
prominent sterile base. 


CALVATIA GIGANTEA 


Ecology: Saprobic; terrestrial; growing alone or gregariously in 
grass, often at the edges of meadows, in drainage ditches, or 
under brush; late summer and early fall; widely 
distributed. Fruiting Body: Shaped like a ball, 
or nearly so; up to 60 cm or more across; white 
when fresh, becoming yellowish or olive brown; 
finely velvety when young, but soon bald; soft; 
interior white and fleshy, becoming yellowish 
or greenish yellow and eventually turning into 
brownish spore dust; the outer surface eventu- 
ally falling away in pieces; often with a small 
cord at the point of attachment to the ground. 
Microscopic Features: Spores 3—5.5 x 3—5 
um; globose or subglobose; minutely spiny or 
nearly smooth. Capillitial threads 2-9 pm wide; 
thick-walled; occasionally branched; septate. 
Comments: Edible when fresh. Smaller specimens should be 
compared with Calvatia craniiformis (p. 128) and Calvatia cy- 
athiformis (above), both of which have sterile bases. 


CAMAROPS PETERSII 


CALVATIA RUBROFLAVA 


Ecology: Saprobic; growing alone, scattered, or 
gregariously in grass (lawns and gardens) as well 
as in woods, ditches, and edges of woods; sum- 
mer and fall; widely distributed. Fruiting Body: 
2-10 cm across, 1.5—5 cm high; round overall, or 
pinched below; often with ridges and furrows in 
the lower half; sterile base usually present; outer 
surface white at first, bruising yel- 
low and quickly becoming yellow 
overall, and eventually reddish 
brown; flesh white, bruising yellow 
to orange, and eventually turning 
to brownish spore powder. Micro- 
scopic Features: Spores 3—5 pm; 
globose; minutely roughened; with 
a short tail. Capillitial threads 2—7 
um wide; thick-walled; deeply pit- 
ted. Comments: The yellow bruis- 
ing makes this puffball unique. 


Ecology: Saprobic on the barkless wood of fallen 
oaks; growing alone or in small groups; late sum- 
mer and fall. Fruiting Body: 2—7 cm wide; up to 
about 2 cm high; subcircular or broadly elliptical 
in outline; cushion-shaped, with a somewhat nar- 
rowed base; upper surface black and shiny, cov- 
ered with pimple-like dots (and covered with black 
slime when the mushroom is producing spores); 
encased in a black, felt-like veil that soon ruptures 
and becomes a sheath around the sides of the 
fruiting body, with a ragged upper edge; interior 
tough and brownish, filled with black channels 
and pockets but not featuring concentric zones. 
Microscopic Features: Spores 6-8.5 x 3—4.5 um 
smooth; broadly ellipsoid at one end and broadly 
fusiform at the other; with a tiny pore at the nar- 
rowed end; purplish gray in KOH. Comments: 
This unmistakable fungus almost looks like a hard 
black eye with felty eyelids. 
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CANTHARELLUS APPALACHIENSIS 


Ecology: Mycorrhizal; growing alone, gregariously, 
or in small clusters under hardwoods or in mixed 
woods; summer and fall; common from about the 
Mississippi River valley eastward. Cap: 1-5 cm; con- 
vex, with an inrolled margin, becoming broadly con- 
vex or flat with an inrolled, uplifted, or irregular and 
wavy margin; shallowly depressed in the middle at 
maturity (but the disc does not become perforated); 
bald or with tiny appressed fibers; moist when fresh; 
brown at first, but soon developing yellow under- 
tones and eventually becoming yellowish to yellowish 
brown overall, with a brown spot over the center. 
Undersurface: With well-developed false gills that 
run down the stem; yellow throughout development; 
often with cross-veins at maturity. Stem: 1.5-5 cm 
long; up to about 1 cm thick; fairly slender; tapering 
downward; more or less bald; brown at first and remaining brownish or yellow 
brown. Flesh: Pale or brownish; unchanging when sliced. Odor and Taste: Odor 
like apricots, or not distinctive; taste not distinctive. Chemical Reactions: Iron 
salts dull red on flesh and undersurface. Spore Print: Buff. Microscopic Features: 
Spores 7.5-9 x 4.5—5.5 um; smooth; more or less ellipsoid; inamyloid; yellowish in 
KOH. Comments: Edible and good. Cantharellus appalachiensis is the only mid- 
western chanterelle that turns red with iron salts. In the absence of the chemical test, 
the darker, browner colors, yellow gills, and slender stem usually separate it easily. 


CANTHARELLUS CIBARIUS 


Ecology: Mycorrhizal with hardwoods, especially 
oaks; growing alone, scattered, or gregariously in 
summer and fall; widely distributed. Cap: 1.5—15 
cm across; more or less convex when young (often 
with an inrolled margin); becoming flat or shallowly 
depressed, with a wavy and irregular margin; tacky 
when wet; bald or with a few tiny appressed fibers; 
pale yellow to egg-yolk yellow to almost orange. 
Undersurface: With well-developed false gills that 
sometimes feature cross-veins; running deeply down 
the stem; colored like the cap or paler (whitish in 
one variety); sometimes staining brownish to orang- 
ish. Stem: 2.5-8 cm long; 1-2 cm thick; extremely 
variable in shape (from thin, more or less equal, and 
graceful to thick, stocky, and nearly club-shaped); 
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bald below the false gills; colored like the cap or paler; sometimes bruising brownish 
to orangish. Flesh: White; solid; unchanging when sliced. Odor and Taste: Taste 
not distinctive, or slightly peppery; odor fragrant and sweet, like apricots. Chemical 
Reactions: Iron salts fleetingly reddish, then pinkish gray to gray on flesh; dark 
gray on false gills. Ammonia negative on all surfaces. Spore Print: Pale yellow to 
creamy white. Microscopic Features: Spores 7—11 x 4.5—6 um; smooth; ellipsoid; 
inamyloid; hyaline in KOH. Comments: Edible and very good—but compare 
carefully with Omphalotus illudens (p. 292), Hygrophoropsis aurantiaca (p. 215), 
and Cortinarius hesleri (p. 156). The description above represents a compilation of 
midwestern, cibarius-like chanterelles, several of which are likely to be separated 
as distinct species. 


CANTHARELLUS CINNABARINUS 


Ecology: Mycorrhizal with hardwoods (especially 
beech, hickories, and aspens); growing alone, scat- 
tered, or gregariously; summer and fall; widely dis- 
tributed. Cap: 1-5 cm across; convex to flat when 
young, becoming flat or shallowly vase-shaped; 
bald; the margin inrolled when young, expanding 
and becoming wavy; flamingo pink to cinnabar red 
or reddish orange. Undersurface: With well-spaced, 
well-developed false gills that run down the stem; 
colored like the cap or slightly paler. Stem: 1-4 cm 
long; 0.5-1.5 cm wide; equal or tapering slightly to 
the base; colored like the cap or paler. Flesh: Whitish or tinged with the cap color; 
not changing color when sliced. Odor and Taste: Odor sweet and fragrant; taste 
mild to slightly peppery. Chemical Reactions: Iron salts negative to very pale gray 
on flesh; negative to very pale gray on undersurface. Spore Print: Whitish or pink- 
ish. Microscopic Features: Spores 6—11 x 4—6 um; smooth; ellipsoid; inamyloid; 
hyaline to ochraceous in KOH. Comments: Edible. Easily distinguished from other 
chanterelles on the basis of its colors. 


CANTHARELLUS IGNICOLOR 


Ecology: Saprobic and/or mycorrhizal; growing alone 
or gregariously in moss or sphagnum in conifer bogs 
and under hardwoods in damp, shady areas; summer 
and fall; widely distributed. Cap: Up to 5 cm wide; 
convex when very young but soon developing a cen- 
tral depression and, eventually, becoming perforated 
in the center and vase-shaped overall; with a wavy 
and often irregular margin at maturity; slightly sticky 


or waxy when fresh; bald, or with tiny appressed fibrils; yellow, brownish yellow, 
or orange, but often fading to dull yellowish. Undersurface: With well-developed 
false gills that run down the stem; creamy to pale yellow, pinkish, or very pale tan. 
Stem: Up to 6 cm long; to 1.5 cm thick; equal or tapering to base; becoming hollow; 
bald; yellow or orange. Odor and Taste: Not distinctive. Spore Print: Whitish or 
pale pinkish yellow. Chemical Reactions: Iron salts grayish on undersurface and 
flesh. Microscopic Features: Spores 9-13 x 6—9 um; ellipsoid; smooth. Comments: 
According to a DNA study (Dahlman, Danell, and Spatafora 2000), this species 
belongs in the genus Craterellus, but an official transfer has not yet been made. 


CANTHARELLUS LATERITIUS 


Ecology: Mycorrhizal with oaks; growing alone, scattered, or gregariously; summer 
and fall; widely distributed. Cap: 2—10 cm across; flat, becoming shallowly vase- 
shaped with a wavy margin; bald; bright orange yellow to egg-yolk yellow; bruising 
reddish brown and occasionally blackening at the 
margin when old. Undersurface: Smooth or with 
shallow wrinkles; colored like the cap. Stem: 2—10 cm 
long; 0.5-2.5 cm thick; tapering to the base; colored 
like the cap or paler. Flesh: Whitish to yellowish; soft. 
Odor and Taste: Taste not distinctive; odor usually 
strong, fragrant and sweet. Chemical Reactions: 
Iron salts pinkish gray to gray on flesh; dark gray on 
undersurface. Spore Print: Pale pinkish yellow. Mi- 
croscopic Features: Spores 7.5—12.5 x 4.5-6.5 um; 
smooth; ellipsoid; inamyloid; hyaline to ochraceous 
in KOH. Comments: Edible. Cantharellus confluens, 
found in the southeastern Midwest, is nearly identical 
but features a stem that gives rise to several conflu- 
ent caps. Occasionally one encounters forms of Can- 
tharellus lateritius with wrinkled undersurfaces that 
almost approximate false gills and seem intermediate 
between this species and the cibarius-like species. 


CANTHARELLUS MINOR 


Ecology: Mycorrhizal with hardwoods (especially 
oaks); growing alone or scattered, usually in moss; 
summer and fall; widely distributed. Cap: 0.5-3 
cm across; convex, becoming shallowly vase-shaped 
with an arched and wavy margin; not developing a 
central perforation; egg-yolk yellow to orange yel- 
low; bald and often somewhat waxy. Undersurface: 
With well-developed false gills that run down the 
stem; colored like the cap. Stem: 15—40 mm long; 
1-7 mm wide; slender; equal or tapering slightly to 
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base; becoming hollow; colored like the cap or paler. Flesh: Insubstantial; pale yel- 
lowish to orangish. Odor and Taste: Taste not distinctive; odor sweet and fragrant. 
Chemical Reactions: Iron salts negative on flesh and undersurface. Spore Print: 
Pale yellowish. Microscopic Features: Spores 6-11.5 x 4—6.5 um; smooth; more 
or less ellipsoid; inamyloid; hyaline to ochraceous in KOH. Comments: Compare 
with Cantharellus ignicolor (p. 132), which is usually somewhat larger and develops 
a perforation in the center of the cap. Occasional miniature forms of chanterelles 
in the cibarius group are stockier and feature shorter, thicker stems. 


CERRENA UNICOLOR 
(BULLIARD) MURRILL 


Ecology: Saprobic on the deadwood of hardwoods (very 
rarely reported on conifers); causing a white rot; annual; 
growing in overlapping clusters; found year-round but 
especially common in spring and early summer; widely 
distributed. Fruiting Body: Sometimes lacking a cap (es- 
pecially when growing on the undersides of logs), appear- 
ing like a pore surface that lost its mushroom, but more 
commonly with a kidney-shaped to fan-shaped cap 3—10 
cm across; upper surface velvety to hairy, whitish to brown- 
ish, but often appearing green from algae; usually with 
concentric zones of texture and/or color. Pore Surface: 
Whitish when young, becoming gray; pores maze-like or 
slot-like, becoming tooth-like with age; tubes to 4 mm 
deep. Flesh: Whitish; with a dark line just beneath the 
cap surface; leathery. Spore Print: White. Microscopic 
Features: Spores 5—7 x 2.5—4 um; smooth; long-ellipsoid; 
inamyloid; hyaline in KOH. Hyphal system trimitic. Com- 
ments: The relationship of Cerrena unicolor to the horntail 
wasp and the ichneumonid wasp is fascinating; see Kuo and 
Methven (2010, 43) for details. 


CHALCIPORUS PIPERATUS 
(BULLIARD) BATAILLE 


Ecology: Mycorrhizal with conifers; growing alone, 
scattered, or gregariously; summer and fall; northern 
Midwest. Cap: 2—5 cm (rarely to 10 cm); convex, 
becoming broadly convex; sticky when fresh, but 
soon dry; bald; dull reddish brown to dull pinkish 
tan, fading to tan. Pore Surface: Cinnamon brown 
to reddish brown, becoming dull coppery reddish 
at maturity; bruising brown; usually with 1-2 pores 
per mm; tubes to 1 cm deep; often with wide pores 
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near the stem that create fine lines at the stem apex. Stem: 2-8 cm long; up to 1.5 
cm thick; more or less equal; dry; solid; colored like the cap; bald; base with bright 
to dull yellow mycelium. Flesh: Yellowish to pinkish in the cap; brighter yellow 
in the stem; not staining on exposure, or staining brownish to grayish. Odor and 
Taste: Odor not distinctive; taste strongly peppery. Chemical Reactions: Ammo- 
nia grayish to dull olive on cap; negative to pinkish gray on flesh. KOH negative 
to gray on cap and flesh. Iron salts negative on cap and flesh. Spore Print: Brown 
to reddish brown. Microscopic Features: Spores 8—11 x 4—5 pm; smooth; subfu- 
soid. Pileipellis a cutis. Comments: The bitter-tasting flesh, yellow stem base, and 
brownish-red color of the pore surface are good identifying features. Chalciporus 
piperatoides is similar but stains and bruises blue. 


CHLOROPHYLLUM MOLYBDITES 
(G. MEYER) MASSEE 


Ecology: Saprobic; growing gregariously in lawns and mead- 
ows, often in troops or fairy rings; summer and fall; widely 
distributed. Cap: 10—40 cm; convex to conical when young, 
becoming convex to broadly convex or nearly flat in age; dry; 
nearly bald at first, but soon becoming scaly, with brown to 
pinkish-brown scales that are uplifted or flat, and concen- 
trated near the center in age; whitish to tan or yellowish white. 
Gills: Free from the stem; close; white when young, 

becoming grayish green to brownish green (but some- 

times remaining whitish until well into maturity). 

Stem: 5-25 cm long; 1.5—2.5 cm thick; more or less 

equal, sometimes slightly enlarged toward base; bald; 

firm; white, sometimes discoloring slightly brownish; 

with a persisting, double-edged ring. Flesh: White 
throughout, not staining when sliced, or staining 
reddish brown to pale pinkish red or almost orange 
in the stem base; thick. Odor and Taste: Not distinc- 

tive. Spore Print: Dull green. Microscopic Features: 

Spores 8-13 x 6.5-9 um; smooth; ellipsoid; dextri- 

noid; with a small pore. Cheilocystidia abundant; 

mostly clavate to fusoid-ventricose. Pileipellis a cutis 

of interwoven, narrow elements. Comments: Poi- 

sonous. This mushroom causes = 
more mushroom poisonings 


than any other North Amer- ‘oh 
N 


ican species. Crucial identi- " Y i 
fying features are the fairly ` . 

large size, the growth in grass, p : Spore print 
the green spore print, and the 

brownish-green mature gills. 
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CHLOROPHYLLUM RHACODES 


Ecology: Saprobic; typically growing in troops or 
fairy rings in disturbed-ground areas like roadsides, 
gardens, the edges of fields, and so on, often in the 
vicinity of conifers; fall; widely distributed. Cap: 
5-20 cm; dry; convex to nearly round when young; 
becoming flat or very broadly bell-shaped; at first 
bald and brownish but soon breaking up so that the 
center remains smooth (or cracked) and brown, but 
the rest of the surface consists of shaggy 
scales with brownish tips over a whitish 
background. Gills: Free from the stem; 
close; white or, in maturity, pale brown- 
ish. Stem: 10-20 cm long; 1-3 cm thick; 
with a bulbous base that sometimes has a 
prominent rim at the top of the bulb; bald; 
white, bruising and discoloring brownish; 
with a high, double-edged, moveable ring. 
Flesh: Whitish throughout, but typically 
turning pinkish orange, then slowly brown- 
ish when sliced (especially near the apex 
of the stem); thick. Spore Print: White. 
Odor and Taste: Pleasant; not distinctive. 
Microscopic Features: Spores 6-13 x 5—9 
um; smooth; ellipsoid; dextrinoid; with a 
small pore. Cheilocystidia broadly clavate 
to clavate. Pileipellis with clavate to capitate 
terminal elements. Comments: Compare 


with Chlorophyllum molybdites (p. 135), 


which has scales that are less brown and features a green spore print and mature 
gills; also compare with Macrolepiota procera (p. 268). 


CHROOGOMPHUS OCHRACEUS 


Ecology: Mycorrhizal with conifers, especially pines; 
growing alone, scattered, or gregariously; summer 
and fall; widely distributed but more common where 
conifers occur naturally. Cap: 2-12 cm wide; con- 
vex, occasionally with a central point; bald; slimy 
when fresh and young, but often dry and shiny or 
silky when collected; color ranging from yellowish to 


orangish, reddish, purplish red, or reddish brown— 


usually darker with maturity. Gills: Running down the stem; distant 
or nearly so; pale yellowish at first, becoming grayish cinnamon and 
finally blackish as the spores mature. Stem: 3.5—18 cm long; up to 2.5 
cm wide; tapering to base; yellowish to pale orangish; sometimes with 
scattered orangish to reddish fibers; often with a wispy ring zone from 
the collapsed partial veil. Flesh: Pinkish above, yellowish in the stem. 
Odor and Taste: Not distinctive. Spore Print: Dark gray to black. 
Microscopic Features: Spores 14—22 x 6-7.5 pm; smooth; narrowly 
ellipsoid to subfusoid. Cystidia long-cylindric, subutriform, or narrowly 
clavate; with thin walls (under 1 pm thick). Comments: Often called 
“Chroogomphus rutilus’ but recent study (Miller 2003) indicates that 
the species is strictly European. Chroogomphus vinicolor can appear 
nearly identical but features thick-walled cystidia. 


CLAVARIA VERMICULARIS 


Ecology: Saprobic; growing in clusters, often with fused 
bases, or occasionally growing gregariously; found in 
woods under hardwoods or conifers, especially in moss 
and in moist areas; summer and fall; widely distributed. 
Fruiting Body: 3-12 cm high; 1-5 mm wide; cylin- 
dric and unbranched, or occasionally developing a few 
branches at the tip; sometimes flattened or grooved; dry 
or moist; white or translucent and whitish; often curved; 
usually with a somewhat pointed tip that discolors yel- 
lowish or pale brownish. Flesh: White; thin. Odor and 
Taste: Not distinctive. Spore Print: White. Chemical 
Reactions: Iron salts negative on all surfaces. KOH neg- 
ative on all surfaces. Microscopic Features: Spores 4.5—7 
x 2.5—4 um; ellipsoid; smooth; with an apiculus. Basidia 
4-sterigmate. Clamp connections absent. 


CLAVARIA ZOLLINGERI 


Ecology: Saprobic; almost always found in moss under 
hardwoods; growing alone or in groups; summer and 
fall; widely distributed. Fruiting Body: 2-10 cm high; 
individual elements usually sharing a common base, 
branching occasionally, 2—6 mm wide; surface purple to 
pinkish purple, fading somewhat; tips rounded or irregu- 
lar; base whitish. Flesh: Brittle; purplish; thin. Odor and 
Taste: Not distinctive, or mildly radish-like. Spore Print: 
White. Chemical Reactions: Iron salts negative on all 
surfaces. Microscopic Features: Spores 4-7 x 3—5.5 um; 
ellipsoid; smooth; with an apiculus; inamyloid. Basidia 
4-sterigmate. Clamp connections absent. 
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CLAVARIADELPHUS 
AMERICANUS 


Ecology: Mycorrhizal with oaks and pines; 
growing scattered or gregariously; summer 
and fall; widely distributed. Fruiting Body: 
3-15 cm high; up to about 3 cm wide at the 
apex; cylindric or narrowly club-shaped at 
first, becoming more broadly club-shaped 
with age; dry; initially smooth, becoming shal- 
lowly wrinkled; orangish buff when young, 
darkening to orangish brown or cinnamon 
brown. Flesh: Whitish; sometimes staining 
brownish in places when sliced. Odor and 
Taste: Not distinctive. Chemical Reactions: 
KOH negative on surfaces; iron salts greenish. 
Spore Print: White. Microscopic Features: 
Spores 8-12 x 4—6 pm; broadly ovoid; smooth. 
Comments: Clavariadelphus pistillaris is 
nearly identical but associates exclusively with 
beeches. Compare with Clavariadelphus uni- 
color (below), which develops a flattened apex 
and turns yellow with KOH. 


CLAVARIADELPHUS UNICOLOR 


Ecology: Mycorrhizal with hardwoods or 
conifers, particularly oaks and pines; grow- 
ing alone, scattered, gregariously, or in small 
clusters; fall; widely distributed. Fruiting 
Body: 3-10 cm high; 2—6 cm wide; cylindric 
or club-shaped when young, later enlarging at 
the top and appearing cut off and flattened; 
surface smooth or broadly wrinkled; pinkish 
to reddish brown; sometimes bruising darker 
brown. Flesh: White; soft; sometimes stain- 
ing brownish orange on exposure. Odor and 
Taste: Not distinctive. Chemical Reactions: 
KOH bright yellow on surfaces; iron salts 
greenish. Spore Print: White. Microscopic 
Features: Spores 8.5—11.5 x 4.5—6 um; broadly 
ellipsoid; smooth. Comments: Compare with 
Clavariadelphus americanus (above). 


CLAVULINA AMETHYSTINOIDES 


Ecology: Mycorrhizal; found under conifers and 
hardwoods; growing alone, scattered, or gregari- 
ously but not in clusters; often in moss or in moist 
areas; summer and fall; southern Midwest. Fruiting 
Body: 2-6 cm high; usually moderately and irreg- 
ularly branched, antlered, or lobed, but sometimes 
branched sparingly or not at all; when branched up 
to 4 cm wide. Branches: Fairly smooth, or finely 
rugged (but bald); fleshy tan to drab lilac or drab 
purple; tips colored like the sides, bluntly to sharply 
pointed or occasionally vaguely “cristate” with mul- 
tiple sharp points. Base: Up to about 3 cm long; 
velvety at the base; colored and textured like the 
branches. Flesh: Colored like the surfaces; brittle in the branches and tougher in the 
stem. Odor and Taste: Not distinctive. Spore Print: White. Chemical Reactions: 
Iron salts negative on branches. Microscopic Features: Spores 7.5-8.5 x 6-7.5 um; 
subglobose or broadly ellipsoid; smooth; with an apiculus. Basidia 2-sterigmate with 
long, incurved sterigmata. Clamp connections present. Comments: Compare with 
Clavaria zollingeri (p. 137), which is more branched and more purple. 


CLAVULINA CRISTATA 


Ecology: Mycorrhizal with conifers and perhaps with hardwoods; growing alone, 
gregariously, or in clusters; summer and fall; widely distributed but more common 
where conifers occur naturally. Fruiting Body: 2-10 cm high; 3—10 cm wide; spar- 
ingly to (more commonly) repeatedly branched. Branches: 2—5 mm thick; smooth; 
white, sometimes becoming pinkish to pale pinkish brown with age; tips colored 
like the sides, flattened and “cristate” with several 
sharp points; often parasitized (see comments) and 
becoming dark gray to black from the base upward, 
or eventually blackish overall. Base: When present 
0.5-3 cm long; up to about 0.5 cm wide; white. 
Flesh: Whitish; fairly brittle. Odor and Taste: Not 
distinctive. Spore Print: White. Chemical Reac- 
tions: Iron salts negative on branches. Microscopic 
Features: Spores 7—11 x 6.5—10 um; subglobose; 
smooth; with an apiculus. Basidia 2-sterigmate with 
long (5-7 um), incurved sterigmata. Clamp connec- 
tions present. Comments: This species is frequently 
attacked by a parasite, Helminthosphaeria clavari- 
arum, rendering it partially or completely gray to 
black. Compare with Ramariopsis kunzei (p. 333) 
and Tremellodendron pallidum (p. 374). 
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CLAVULINOPSIS FUSIFORMIS 


Ecology: Presumably saprobic; growing in dense 
clusters with fused bases, or occasionally gregariously; 
in woods under hardwoods or conifers, sometimes 
in grass; summer and fall; widely distributed. Fruit- 
ing Body: 5-15 cm high; up to 1.5 cm wide; cylin- 
dric and unbranched; often flattening; sometimes 
grooved; dry; bright or pale yellow, or orange yellow; 
fading with age; white at the extreme base; usually 
with a somewhat pointed tip. Flesh: Yellow; thin. 
Odor and Taste: Odor not distinctive; taste bitter. 
Chemical Reactions: KOH negative on surfaces. 
Spore Print: White. Microscopic Features: Spores 
5-9 x 4.5—9 um; subglobose or broadly ellipsoid; 
smooth; with a prominent apiculus 1-2 um long. 
Basidia 4-sterigmate. Clamp connections present. 
Comments: Clavulinopsis laeticolor is a similar but smaller species (I-7 cm high) 
that does not grow in clusters. 


CLIMACODON PULCHERRIMUS 


Ecology: Saprobic on the deadwood of hardwoods 
(and occasionally conifers); 
causing a white rot; grow- 
ing alone, gregariously, or in 
shelving clusters; summer; 
widely distributed. Cap: 
4-11 cm across; broadly 
convex to flat; fan-shaped 
or semicircular in outline; 
dry; matted-hairy to woolly; 
whitish to pale tan or faintly 
orangish. Undersurface: 
Composed of spines up to 8 mm long, fairly tightly 
packed, whitish to faintly orangish when fresh, but 
often darkening or drying to reddish brown, with 
age often sticking together. Stem: Absent. Flesh: White; un- 
changing when sliced; somewhat fibrous. Odor and Taste: Not 
distinctive. Chemical Reactions: KOH pink to red on flesh 
and cap. Spore Print: White. Microscopic Features: Spores 
4—6 x 1.5-3 um; smooth; ellipsoid; inamyloid. Cystidia absent. 
Hyphal system monomitic. Hyphae of the context and pileipellis 
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frequently with 1-4 clamp connections at septa. Comments: Field characters for 
this rare species include the whitish spines that darken to reddish brown, the woolly 
cap surface, and the KOH reaction. 


CLIMACODON SEPTENTRIONALIS 


Ecology: Parasitic on hardwoods, especially green 
ash, sugar maple, and beech; growing in large shelf- 
like clusters in the wounds of living trees, or on 
recently dead stumps or trunks; summer and fall; 
widely distributed. Caps: Up to 30 cm across and 
5 cm thick at the base; convex, flat, or shallowly 
depressed; kidney-shaped or semicircular in outline; 
sticky or dry; hairy or roughened; whitish, becoming 
yellowish with age; sometimes with fine concentric 
zones of texture. Undersurface: Spines 1-2.5 cm 
long; tightly packed; white at first, becoming yel- 
lowish with age. Stem: Absent, but caps often share 
a whitish basal plate. Flesh: White; tough; unchang- 
ing when sliced; zoned. Odor and Taste: Taste mild 
when young but bitter or unpleasant in age; odor 
not distinctive, becoming foul with age. Spore Print: White. Microscopic Fea- 
tures: Spores 4.5—5 x 2—2.5 um; smooth; ellipsoid; inamyloid. Cystidia fusoid 
to mucronate; thick-walled; often encrusted. Hyphal system monomitic. Clamp 
connections present. Comments: Compare with Spongipellis pachyodon (p. 359), 
which is smaller and has well-spaced, flattened teeth. 


CLITOCYBE ECCENTRICA 


Ecology: Saprobic; growing gregariously or, more 
often, in clusters on wood (primarily the wood of 
hardwoods) or woody debris; late May through fall; 
widely distributed. Cap: 1-6 cm; convex, becoming 
flat or shallowly vase-shaped; dry; bald; whitish to 
pale brownish; usually changing color markedly as 
it dries out; the margin frequently inrolled. Gills: 
Running down the stem; fairly crowded; white or 
buff. Stem: 3—5 cm long; up to 7 mm thick; often 
somewhat off-center; more or less equal; dry; bald 
or finely hairy above, densely hairy at the extreme 
base; with white rhizomorphs attached. Flesh: Thin; 
watery or pale. Odor and Taste: Taste not distinc- 
tive, or bitter; odor not distinctive, or somewhat 
fragrant. Spore Print: White to creamy. Chemical 
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Reactions: KOH on cap surface yellowish to yellow. Microscopic Features: Spores 
4.5-6 x 2.5-3.5 um; ellipsoid; smooth; inamyloid. Clamp connections present. 
Comments: Compare with Melanoleuca melaleuca (p. 276), which is darker brown 
and grows in grass. 


CLITOCYBE NUDA 


Ecology: Saprobic; growing alone, scattered, gregar- 
iously, or in clusters in organic debris, in woods or 
in urban settings; late summer and fall (also over 
winter during warm spells); widely distributed. Cap: 
4-20 cm; convex, with an inrolled margin when 
young, becoming broadly convex to nearly flat—or 
with an uplifted, wavy margin in age; bald; slightly 
tacky when moist; sometimes finely cracked over the 
center; usually dull purple, or purplish with brown 
shades when fresh, fading to brownish, flesh-colored, 
tan, or paler—but sometimes brown or buff from the 
beginning. Gills: Attached to the stem, sometimes 
by a notch, or beginning to run down it; close or 
crowded; pale lavender to lilac, fading to buff, pinkish 
buff, or brownish. Stem: 3—10 cm long; 1-3 cm thick 
at apex; equal, or enlarged at the base; dry; finely hairy, and/or mealy near the apex; 
pale purple or colored like the gills; becoming brownish in age; base often covered 
with lilac to buff mycelium. Flesh: Thick; soft; purplish to lilac buff or whitish. 
Odor and Taste: Taste not distinctive, pleasant, or slightly bitter; odor fragrant. 
Spore Print: Pinkish. Microscopic Features: Spores 5.5—8 x 3.5-5 pm; ellipsoid; 
roughened or sometimes nearly smooth; inamyloid. Cystidia absent. Pileipellis a 
cutis. Clamp connections present. Comments: Also known as Lepista nuda and 
frequently called the “blewit.” Edible but not very good, and easily confused with 
poisonous species. 


CLITOCYBE ODORA 


Ecology: Saprobic; growing scattered or gregariously 
on hardwood litter; summer and fall; widely distrib- 
uted. Cap: 2-11 cm; convex, with an inrolled margin 
at first, becoming flat or shallowly vase-shaped; dry; 
bald or finely hairy; blue green to greenish, some- 
times with a paler central area; fading quickly; in dry 
weather sometimes whitish; the margin often lined 
at maturity. Gills: Attached to the stem or running 
down it; close or crowded; whitish to pinkish buff. 
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Stem: 2-8 cm long; up to 15 mm thick; more or less equal; dry; finely hairy; whitish; 
with copious white mycelium at the base. Flesh: Thin; whitish. Odor and Taste: 
When fresh, strongly anise-like. Chemical Reactions: KOH on cap surface eras- 
ing green to pale orange. Spore Print: Pinkish to creamy. Microscopic Features: 
Spores 6-9 x 3.5-5.5 pm; ellipsoid; smooth; inamyloid. Cystidia absent. Clamp 
connections present. Comments: When fresh, this mushroom is easily identified 
by the green color and the strong odor of anise. 


CLITOCYBE SUBCONNEXA 


Ecology: Saprobic; growing scattered or, more com- 
monly, in clusters in leaf debris or conifer duff; ap- 
pearing under hardwoods or conifers in a variety of 
diverse ecosystems; summer and fall; widely distrib- 
uted. Cap: 3—9 cm; convex, with an inrolled mar- 
gin, becoming plano-convex or flat, with an even 
margin; bald or with a satiny whitish sheen; dry; 
soft; white to buff, developing watery spots with age; 
the margin sometimes becoming lined and ridged 
with maturity. Gills: Broadly attached to the stem 
or beginning to run down it; crowded; buff. Stem: 
2-8 cm long; up to 1.5 cm thick; more or less equal; 
bald or with a satiny whitish sheen; buff to grayish 
or watery brownish where handled; basal mycelium 
white, often copious. Flesh: Whitish; not changing 
when sliced; fairly brittle. Odor and Taste: Odor 
fragrant, or not distinctive. Taste mild or slightly bitter. Chemical Reactions: KOH 
negative on cap. Spore Print: Pinkish (sometimes nearly white). Microscopic 
Features: Spores 4.5-6 x 3-3.5 pm; ellipsoid; finely warty; inamyloid. Cystidia 
absent. Pileipellis a cutis. Clamp connections present. Comments: Compare with 


Hygrophorus sordidus (p. 216) and with Rhodocollybia maculata (p. 336). 


CLITOCYBULA ABUNDANS 


Ecology: Saprobic; growing in dense clusters on the 
deadwood of conifers and hardwoods (especially pa- 
per birch); summer and fall; fairly widely distributed 
but more common in the northern Midwest. Cap: 
1-4 cm; convex, becoming plano-convex to flat, with 
a central depression or “belly button”; bald, but with 
innate, radiating fibers; moist when fresh; the mar- 
gin not lined, but often splitting in age; pale grayish 
brown centrally, grayish buff toward the margin. 
Gills: Broadly attached to the stem or just beginning 
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to run down it; close; sometimes with cross-veins; white. Stem: 2—6 cm long; up 
to 4 mm thick; more or less equal; bald, or silky near the apex; whitish; hollowing. 
Flesh: Insubstantial; watery whitish. Odor and Taste: Not distinctive. Chemical 
Reactions: KOH negative on cap. Spore Print: White. Microscopic Details: Spores 
4.5-6.5 x 3.5-5 pm; ellipsoid; smooth; amyloid. Cheilocystidia clavate to irregular 
and oblique. Pileipellis a cutis with pileocystidia in the area over the disc. Clamp 
connections present. 


CLITOCYBULA LACERATA 


Ecology: Saprobic; growing alone, scattered, gregar- 
iously, or in loose clusters on the wood of spruces, 
paper birch, and oaks (but often attached to buried 
wood and appearing terrestrial); summer and fall; 
widely distributed. Cap: 2—6 cm; convex, with an 
inrolled margin, becoming more or less flat, with a 
shallow central depression and a wavy margin that 
is not lined, but often splits radially; streaked; with 
appressed radiating fibers; moist; gray to gray brown. 
Gills: Broadly attached or beginning to run down 
the stem; distant or nearly so; with numerous cross- 
veins; white, sometimes discoloring grayish. Stem: 
1.5—5 cm long; up to 5 mm thick; more or less equal, 
or flared at the apex; bald; hollow; whitish to gray. 
Flesh: Thin; white. Odor and Taste: Not distinctive, 
or slightly unpleasant. Chemical Reactions: KOH negative on cap. Spore Print: 
White. Microscopic Features: Spores 6-8 x 4.5—6 um; ellipsoid; smooth; amyloid. 
Cystidia absent. Pileipellis a cutis, with pileocystidia in the area over the disc. Clamp 
connections present. Comments: The streaked cap, the white gills with cross-veins, 
the fairly small size, and the tendency to grow gregariously or in very loose clusters 
are good field characters. Compare with Megacollybia rodmani (p. 275). 


CLITOPILUS PRUNULUS 


Ecology: Saprobic; growing alone, scattered, or 
gregariously under hardwoods or conifers, in grassy 
areas and open woods; summer and fall; widely dis- 
tributed. Cap: 3-12 cm; convex, with an inrolled 
margin, becoming flat or irregular, often with a wavy 
margin; dry; finely suede-like; white, buff, or pale 
grayish. Gills: Running down the stem; close or al- 
most distant; whitish at first, then pinkish. Stem: 3—8 
cm long; up to 1.5 cm thick; sometimes off-center; 


equal; solid; bald; dry; white or pale grayish. 
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Flesh: Fairly firm; white. Odor and Taste: 


Strongly mealy. Chemical Reactions: ~~ 
KOH negative on cap. Spore Print: Pink 

to brownish pink. Microscopic Features: a . 

Spores 9-12 x 4-7 um; subfusiform; angu- æ > 


lar in end view; ridged lengthwise; inamy- 


loid. Comments: Compare with Clitocybe 


subconnexa (p. 143), which has crowded, 
white mature gills and a white spore print. 


COLLYBIA COOKE! 
(BRESADOLA) ARNOLD 


Ecology: Saprobic; growing on the remains of decayed 
mushrooms or on humus (occasionally on well-rotted 
wood); under hardwoods or conifers; summer and fall; 
fairly widely distributed. Cap: 2-9 mm across; con- 
vex, with a somewhat inrolled margin when young, 
becoming broadly convex to flat, with or without a 
shallow central depression; dry or moist; bald; whitish 
to buff. Gills: Attached to the stem; close or almost 


distant; whitish. Stem: 1-6 cm long; 
1-2 mm thick; equal; dry; whitish; 
becoming hollow; attached at the 
base to sclerotia that are more or less 
round, are yellowish to orangish yel- 
low, and measure 4-10 mm. Flesh: 
Whitish; thin. Spore Print: White. 
Microscopic Features: Spores 4.5—6 
x 3-3.5 pm; smooth; more or less 
ellipsoid; inamyloid. Cystidia absent. 
Pileipellis a cutis with scattered pil- 
eocystidia. Comments: Collybia tu- 
berosa is nearly identical but features 
ellipsoid, reddish-brown sclerotia 
that resemble apple seeds. 


COLTRICIA CINNAMOMEA 


(JACQUIN) MURRILL 


Spore print 


Sclerotia 


Photo by Walt Sturgeon 


Ecology: Mycorrhizal with hardwoods; growing alone or in small groups, often in 
moss and along paths; summer and fall; widely distributed. Cap: 1-5 cm; more or 
less round in outline; flat or vase-shaped; dry; silky-shiny when fresh; cinnamon 
brown, usually with concentric bands of colors; the margin straight and thin, some- 


146 


THE MUSHROOMS 


times eroding in age. Pore Surface: 
Yellowish brown to brown or cinna- 
mon brown; running down the stem 
or not; pores angular to circular, 2-3 
per mm; tubes 3 mm deep at most; 
not bruising. Stem: 1-5 cm long; 
1-4 mm thick; dry; brown to cin- 
namon brown; velvety; more or less 
equal; tough. Flesh: Rusty brown 
to orange; thin; tough. Chemical 
Reactions: Flesh instantly black 
with KOH. Spore Print: Yellow- 
ish brown. Microscopic Features: 
Spores 6-10 x 4.5-7 um; smooth; 
ellipsoid; weakly dextrinoid. Setae 
absent. Hyphal system monomitic. 
Clamp connections absent. 


CONNOPUS ACERVATUS (FRIES) 
K. W. HUGHES, D. A. MATHER, & R. H. PETERSEN 


Ecology: Saprobic; growing in dense clusters on conifer stumps (and sometimes 
from buried conifer wood, appearing terrestrial); summer and fall; northern Mid- 


west. Cap: 1-5 cm; convex, becoming plano-convex; 
bald; reddish brown and moist when young and fresh, 
but soon fading to brownish or pinkish buff (often 
passing through a 2-toned stage). Gills: Attached 
to the stem broadly or narrowly; close or crowded; 
whitish when young, developing pink tones. Stem: 
2-12 cm long; up to about 6 mm thick; more or less 
equal; dry; hollow; bald except for whitish fuzz near 
the base; reddish brown to purplish brown; not fad- 
ing as quickly as the cap. Flesh: Thin; whitish. Odor 
and Taste: Odor not distinctive; taste mild or bitter. 
Spore Print: White. Microscopic Features: Spores: 
5.5-7 x 2.5-3 um; smooth; ellipsoid or nearly cylin- 
dric; inamyloid. Pleurocystidia absent. Cheilocystidia 
variously shaped; often with protrusions or lobes. 
Pileipellis a cutis. Comments: Also known as Colly- 
bia acervata and Gymnopus acervatus. A recent DNA 
study (Hughes, Mather, and Petersen 2010) found 
support for placement of this species in its own genus. 
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CONOCYBE APALA 
(FRIES) ARNOLDS 


Ecology: Saprobic; growing scattered or gregariously 
in grassy areas (lawns, meadows, and pastures); sum- 
mer and fall (especially common in muggy weather); 
widely distributed. Cap: 1-3 cm; conical when young, 
becoming broadly conical with an uplifted marginal 
edge; dry; finely lined from the margin nearly to the 
center; whitish or creamy buff, sometimes with a 
slightly darker center. Gills: Attached to the stem 
or nearly free from it; close; pale at first but soon 
cinnamon brown or pinkish brown. Stem: 3—11 cm 
long; only a few millimeters thick; extremely fragile; 
hollow; more or less equal; whitish; bald or with tiny 
hairs on the upper half. Flesh: Insubstantial. Odor 
and Taste: Not distinctive. Chemical Reactions: 
KOH pinkish gray to lilac gray on cap. Spore Print: 
Cinnamon brown or reddish brown. Microscopic Features: Spores 10-14 x 7—9 
um; ellipsoid, with a truncated end; smooth; with a pore. Pleurocystidia absent. 
Cheilocystidia lecythiform. Pileipellis hymeniform. Comments: Also known as 
Conocybe lactea and Conocybe albipes. A wilted-looking form of this mushroom 
is sometimes found; it was previously known as Gastrocybe lateritia (see Kuo and 
Methven 2010), but recent research (Hallen, Watling, and Adams 2003) indicates 
it is not a separate species. 


COPRINELLUS DISSEMINATUS 
(PERSOON) J. E. LANGE 


Ecology: Saprobic; growing in clusters, often by the 
hundreds, on decaying wood, especially near the 
bases of stumps; spring, summer, and fall; widely 
distributed. Cap: Minute to 2 cm; oval when young, 
expanding to broadly convex or bell-shaped; when 
young almost white, with a brownish center; with 
age darkening to grayish or grayish brown with a 
brownish center; paler toward the margin; bald, 
or very finely granular-hairy when young; lined or 
grooved from the margin nearly to the center. Gills: 
Attached to the stem or free from it; white at first, but 
soon gray, then blackish; not deliquescing; close or 
almost distant. Stem: 1.5—4 cm long; 1-2 mm thick; 
equal; smooth; often curved; white; hollow. Flesh: 
Very thin; fragile. Odor and Taste: Not distinctive. Spore Print: Black 
or blackish brown. Microscopic Features: Spores 6.5—10 x 4—6 um; el- 


Spore print 
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lipsoid; smooth; with a central pore. Cheilocystidia cylindric; pleurocystidia absent. 
Pileipellis an epithelium with pileocystidia. Veil elements subglobose. Comments: 
Also known as Coprinus disseminatus. 


COPRINELLUS DOMESTICUS 


Ecology: Saprobic; growing gregariously or in small 
clusters (occasionally alone) on decaying hardwood 
logs; summer and fall; widely distributed. Cap: Up to 
7 cm across; oval when young, expanding to convex 
or conical; when young, honey yellow centrally and 
whitish toward the margin; in age, gray with a brown- 
ish center; covered with whitish to brownish universal 
veil fragments in the form of small scales or granules; 
finely grooved or lined from the margin nearly to the 
center. Gills: Attached to the stem or free from it; 
white at first, but soon gray, then blackish; eventually 
deliquescing; close. Stem: 4—10 cm long; up to 1 cm 
thick; equal, with a slightly swollen base; bald; white; 
hollow; sometimes with a volva-like rim at the base; 
usually arising from a mat of orange fibers. Flesh: Very thin; fragile. Odor and 
Taste: Not distinctive. Chemical Reactions: KOH negative on cap surface. Spore 
Print: Black or blackish brown. Microscopic Features: Spores 6-9 x 3.5—5 pm; 
ellipsoid; smooth; with an eccentric pore. Pleurocystidia subglobose to subcylindric; 
cheilocystidia variously shaped. Pileipellis an epithelium. Veil elements allantoid to 
nearly subglobose. Comments: Coprinellus radians is a similar species with slightly 
larger spores. The distinctive mat of orange fibers from which these species grow 
is called an ozonium. 


COPRINELLUS MICACEUS 


Ecology: Saprobic; growing in clusters on decay- 
ing wood (the wood may be buried, causing the 
mushrooms to appear terrestrial); frequently urban, 
but also found in woods; spring, summer, and fall; 
widely distributed. Cap: 2—15 cm, oval when young, 
expanding to broadly convex or bell-shaped, some- 
times with a curled-up and/or tattered margin; honey 
brown, tawny, amber, or sometimes paler; becoming 
paler with age, especially toward the margin; buttons 
covered with mica-like granules that frequently wash 
off with rain or dew; the margin lined or grooved, 
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usually halfway toward the center or more. Gills: Attached to the stem or free from 
it; pale, becoming brown, then black; deliquescing, but usually not completely; 
close or crowded. Stem: 2—8 cm long; 3-6 mm thick; equal; bald or very finely 
hairy or granulated; white; fibrous; hollow. Flesh: White to pale throughout; thin; 
soft. Odor and Taste: Not distinctive. Spore Print: Black. Microscopic Features: 
Spores 7—11 x 4-7 um; subellipsoid to mitriform; smooth; with a central pore. 
Pleurocystidia and cheilocystidia ellipsoid to ovoid or subclavate. Pileipellis an ep- 
ithelium. Veil elements subglobose to cylindric; chained. Comments: Also known 
as Coprinus micaceus. 


COPRINOPSIS ATRAMENTARIA 
(BULLIARD) REDHEAD, VILGALYS, 
& MONCALVO 


Ecology: Saprobic; growing in clusters on decaying 
wood (the wood may be buried, causing the mush- 
rooms to appear terrestrial); often growing from 
senescent roots around stumps; frequently urban, 
but also found in woods; spring, summer, and fall; 
widely distributed. Cap: Oval when young, expand- 
ing to conical-convex; up to 10 cm across; often with 
a curled-up and/or tattered margin when mature; 
lead gray, grayish, or gray brown; bald, or finely scaly 
to slightly scruffy over the center; faintly grooved 
or lined. Gills: Attached to the stem or free from 
it; whitish, becoming black; deliquescing; close or 
crowded. Stem: 8—15 cm long; 6-12 mm thick; equal; 
bald or finely hairy; sometimes sheathed with veil toward 
the base; white; fibrous; hollow. Flesh: White to pale gray 
throughout; thin; soft. Odor and Taste: Not distinctive. 
Spore Print: Black. Microscopic Features: Spores 6.5—10.5 
x 4-6.5 pm; ellipsoid; smooth; with a central pore. Cystidia 
cylindric to utriform. Pileipellis a cutis. Veil elements tu- 
bular. Comments: Also known as Coprinus atramentarius. 


COPRINOPSIS LAGOPUS 
(FRIES) REDHEAD, VILGALYS, & MONCALVO 


Ecology: Saprobic; growing alone or gregariously (sometimes densely so) on decaying 
wood or on woody debris (sometimes appearing terrestrial) in forests or, occasionally, 
in urban settings; spring, summer, and fall; widely distributed. Cap: Up to 4 cm 
across when mature and expanded; oval and tiny when young, expanding to broadly 
convex or bell-shaped and eventually more or less flat; gray to black; at first covered 
with a dense coating of silvery hairs (a universal veil) that break up into patches as 
the mushroom grows and may eventually disappear; the finely lined margin split- 


Photo by Dan Molter 


Photo by 
Ron Kerner 


ting as the gills dissolve. Gills: Attached 
to the stem; crowded; pale at first, but 
soon gray, then blackish; deliquescing 
or merely deteriorating and collapsing 
in dry weather. Stem: Up to 2 cm long 
and 0.5 cm thick; equal; hollow; fragile; 
white; densely hairy at first (especially near the base), 
but sometimes nearly bald by maturity. Flesh: In- 
substantial. Odor and Taste: Not distinctive. Spore 
Print: Black. Microscopic Features: Spores 10—14 x 
6-8.5 pm; ellipsoid; smooth; dark-dextrinoid; with 
a wide (1.5—2 um) central pore. Cystidia enormous; 
variously shaped. Pileipellis a cutis. Veil composed 
of elongated, often semi-inflated allantoid elements. 
Comments: Also known as Coprinus lagopus. Several 
species are virtually identical and must be separated 
with microscopic analysis. 


COPRINOPSIS VARIEGATA 


Ecology: Saprobic; growing gregariously or in clus- 
ters on decaying hardwood logs; summer and fall; 
widely distributed. Cap: To 7.5 cm 
across; oval when young, expanding 
to bell-shaped; when young whitish, 
in age gray to grayish brown; covered 
with large, loose scales and patches that 
are whitish to yellowish tan; the margin 
not prominently lined. Gills: Attached 
to the stem or free from it; white at first, 
but soon grayish or purplish gray, then 
black; eventually deliquescing; crowded. 
Stem: 4-12 cm long; up to 1 cm thick; 
more or less equal; felty or woolly; white; hollow; 
sometimes with partial veil remnants attached or 
with a sheathed appearance but rarely with a well-developed ring when ma- 
ture; the base attached to brown mycelial strands. Flesh: Thin; whitish. Odor 
and Taste: Not distinctive, or somewhat foul. Spore Print: Black or blackish 
brown. Microscopic Features: Spores 7.5—10 x 4—5 um; ellipsoid; smooth; 
with a central pore. Cystidia elliptical to clavate or fat-lageniform. Pileipellis a 
cutis. Veil elements cylindric. Comments: Also known as Coprinus variegatus 


and Coprinus quadrifidus. 


COPRINUS COMATUS 
(O. F MULLER) PERSOON 


Ecology: Saprobic; growing alone or in clusters, 
lines, or fairy rings on lawns, woodchips, or hard- 
packed ground; summer and fall; widely distributed. 
Cap: 3-15 cm; oval to rounded-cylindric when 
young, expanding to bell-shaped with a lifting mar- 
gin; in age turning to black “ink” from the margin 
inward; dry; whitish with a brownish center; with 
large, shaggy scales; margin lined at maturity. Gills: 
Free from the stem; white, becoming pinkish, then 
black; deliquescing; very crowded. Stem: 5—20 cm 
long; 1-2 cm thick; frequently tapering to apex; bald 
or silky; white; easily separable from cap; hollow, 
with a string-like strand of fibers hanging inside. 
Flesh: White throughout; soft. Odor and Taste: Not 
distinctive. Spore Print: Black. Microscopic Fea- 
tures: Spores 9-13 x 7—9 um; ellipsoid; smooth; with 
a central to slightly eccentric pore. Pleurocystidia 
absent. Cheilocystidia variously shaped. Pileipellis 
cutis-like. Veil elements cylindric. Comments: Often 
called the “shaggy mane.” Edible and good when 
collected in the button stage (when the gills are still 
white), but compare it carefully with Amanita thiersii 
(p. 100) and Chlorophyllum molybdites (p. 135), which 
also grow in lawns and meadows. The deliquescing 
gills of Coprinus comatus are illustrated on page 397. 
The strand of fibers in the stem is diagnostic for the 
genus Coprinus, as it has been recently defined by 
DNA studies. 


CORDYCEPS MILITARIS (LINNAEUS) LINK 


Ecology: Parasitic on buried larvae and pupae of insects (primarily 
moths and butterflies), but appearing to arise from stumps and logs; 
growing alone or gregariously; summer and fall; widely distributed. 
Fruiting Body: 2—8 cm long; up to about 0.5 cm wide; club-shaped, 
with the top wider than the base; the upper portion orange and 
pimply, the lower portion smooth and orange to pale orange, often 
curved; narrowing at the base; flesh pale, watery orange, with an 
outer cortex. Microscopic Features: Spores segmented and thread- 
like; breaking into ellipsoid segments 2-4.5 x 1-1.5 pm. Comments: 
Compare with Clavulinopsis fusiformis (p. 140), which grows in 
clusters on forest litter and does not feature a pimply surface. 


Photo by Dan Molter 
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CORTINARIUS ARMILLATUS 


Ecology: Mycorrhizal with paper birch; growing 
alone, scattered, or gregariously; summer and fall; 
northern Midwest. Cap: 5-15 cm; convex or bell- 
shaped, becoming broadly convex, broadly bell- 
shaped, or nearly flat; dry; bald, finely hairy, or very 
finely scaly over the center at maturity; yellow brown 
to reddish brown, often with a deeper, brick-red cen- 
ter; sometimes fading to dull tan. Gills: Attached to 
the stem; close or nearly distant; pale dirty yellowish 
to pale cinnamon at first, becoming rusty brown with 
maturity; covered by a whitish cortina when young. 
Stem: 7-15 cm long; up to 2.5 cm thick; swollen 
at the base; dry; bald or finely silky; whitish to pale 
brownish; encircled by 2—4 orange-red, concentric 
bands; with a rusty ring zone above the bands; basal 
mycelium whitish. Flesh: Whitish to pale brownish. Odor: Not distinctive, or 
radish-like. Chemical Reactions: KOH on black on cap surface; purple on orange 
areas of the stem. Spore Print: Rusty brown. Microscopic Features: Spores 9-12 
x 5-7 pm; ellipsoid; finely warty; moderately to strongly dextrinoid; with thick 
(about .75 um) walls. Cystidia absent. Pileipellis a cutis. Comments: The association 
with paper birch and the 2—4 red bracelets on the stem are good field characters. 


CORTINARIUS BOLARIS 


Ecology: Mycorrhizal with hardwoods (perhaps ex- 
clusively with beech and oaks, though it is sometimes 
reported under conifers), often in wet areas; growing 
alone, gregariously, or in small troops; summer and 
fall; widely distributed. Cap: 2.5-8 cm; convex or 
broadly bell-shaped at first, becoming broadly con- 
vex, broadly bell-shaped, or nearly flat; dry; covered 
with red to brownish-red appressed scales that be- 
come more separated as the cap expands, revealing 
the whitish to yellowish or pinkish flesh beneath. 
Gills: Attached to the stem; close or crowded; dirty 
yellowish to dull cinnamon at first, becoming cin- 
namon to rusty; covered by a whitish cortina when 
young. Stem: 4—10 cm long; up to 1.5 cm thick; more 


or less equal; dry; whitish underneath stretched-out 
red scales or irregular bands; discoloring and bruising rusty orange to red near the 
base; usually with a rusty ring zone above the scales and bands. Flesh: Whitish, 
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becoming slowly yellowish when sliced and exposed to air. Odor and Taste: Not 
distinctive. Chemical Reactions: KOH black on cap. Spore Print: Rusty brown. 
Microscopic Features: Spores 6-8 x 5-6 pm; subglobose to ovoid; moderately 
verrucose. Pleurocystidia absent. Marginal cells clavate to subclavate. Pileipellis a 
cutis; elements occasionally clamped. 


CORTINARIUS CAPERATUS 


Ecology: Mycorrhizal with conifers (sometimes 
also with hardwoods, and bushes in the blueberry 
family); growing alone or, more often, gregariously; 
summer and fall; widely distributed but more com- 
mon where conifers occur naturally. Cap: 5-15 cm; 
convex, becoming broadly convex, flat, or somewhat 
bell-shaped; dry; usually wrinkled; when young with 
a grayish to whitish, tissue-like coating of fibers, espe- 
cially over the center; pale yellowish at first, but soon 
yellowish brown, often with a pale margin. Gills: 
Attached to the stem; close; pale at first, becoming 
brown or cinnamon brown; the faces sometimes 
somewhat mottled or striped; covered by a white 
partial veil when young. Stem: 5—13 cm long; 1-2.5 cm thick 
at the apex; equal or slightly swollen at the base; dry; usually 
rough or shaggy near the apex; whitish or pale tan; with a thick 
white ring at the midsection; sometimes with a whitish covering 
near the base. Flesh: Whitish, grayish, or pale lilac. Odor: Not 
distinctive. Spore Print: Rusty brown. Microscopic Features: 
Spores 10-15 x 7-10 pm; ellipsoid or nearly amygdaliform; 
moderately verrucose. Cystidia absent. Pileipellis a cutis. Com- 
ments: Also known as Rozites caperata. Edible, but compare 
carefully with species of Amanita (pp. 88-101). Field characters include the colors, 
the pasted-tissue texture of the young cap surface, the thick white ring, and the 
rusty-brown spore print. 


CORTINARIUS COLLINITUS 


Ecology: Mycorrhizal with conifers or hardwoods; 
growing scattered or gregariously; summer and fall; 
widely distributed. Cap: 3—9 cm; broadly conic to 
bell-shaped when young, becoming broadly bell- 
shaped or nearly convex; thickly slimy; bald; variable 
in color, ranging from fairly dark purplish brown 
when young and fresh to orangish brown or yellowish 
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brown; the margin finely lined. Gills: Attached to 
the stem; close; lilac to pale purple at first, becoming 
brownish or rusty brown; often with whitish edges. 
Stem: 8-10 cm long; to nearly 2 cm thick; equal 
or tapering a little to the base; covered with lilac to 
purple slime when fresh; the slime often remaining 
as purplish patches, especially over the lower half, or 
disappearing to leave a whitish surface; often with a 
rusty ring zone. Flesh: Whitish to purplish. Odor 
and Taste: Not distinctive. Chemical Reactions: 
KOH negative on cap and on flesh. Spore Print: 
Rusty brown to medium brown. Microscopic Fea- 
tures: Spores 12-16.5 x 6.5-8 um; football-shaped; 
moderately to strongly verrucose. Cystidia absent. 
Marginal cells present. Pileipellis an ixocutis with 
conspicuously clamped elements. Comments: “Cor- 
tinarius collinitus” represents a large group of species in need of contemporary study, 
and several midwestern versions exist. 


CORTINARIUS CORRUGATUS PECK 


Ecology: Mycorrhizal with beech and other hardwoods; growing alone, scattered, 
or gregariously; summer and fall; widely distributed. Cap: 4-10 cm; bell-shaped to 
convex or widely conical at first, becoming broadly 
convex to broadly bell-shaped; slimy when fresh or 
wet, but often merely tacky or even dry when col- 
lected; bald, but distinctively corrugated-wrinkled 
except in the very center; orange brown to reddish 
brown or yellowish brown. Gills: Attached to the 
stem; close; whitish, grayish, or pale lilac at first, be- 
coming cinnamon to rusty with a slight hint of lilac; 
cortina ephemeral. Stem: 7-12 cm long; up to 2 cm 
thick; more or less equal, terminating in a slightly 
rounded bulb; dry; finely silky; whitish to yellowish 
or pale brownish; often with rusty, slimy veil ma- 
terial around the bulb. Flesh: Whitish; becoming 
yellowish to rusty in places when exposed. Odor 
and Taste: Not distinctive. Chemical Reactions: 
KOH dark red to black on cap. Spore Print: Rusty 
brown. Microscopic Features: Spores 10-15 x 7—10 
um; amygdaliform; moderately to strongly verrucose. 
Pleurocystidia absent. Marginal cells clavate to sub- 
clavate. Pileipellis a slightly gelatinized cutis of encrusted elements. Comments: 
Compare with Psathyrella delineata (p. 327), which grows from wood and features 
partial veil remnants on the cap margin as well as a purple-black spore print. 
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CORTINARIUS 
CROCEUS 


Ecology: Mycorrhizal with conifers; growing alone 
or scattered, often in dry areas; summer and fall; 
widely distributed. Cap: 1.5—8 cm; convex or nearly 
conical at first, becoming broadly convex, flat, or 
broadly bell-shaped, sometimes with a sharp central 
bump; dry; silky; yellowish brown to olive brown, 
often aging to dark brown, especially over the center; 
the margin often more yellowish. Gills: Attached to 
the stem, but often pulling away from it in age; close 
or crowded; yellow to orangish at first, becoming cin- 
namon to rusty; covered by a yellowish cortina when 
young; sometimes spotting and discoloring reddish 
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brown. Stem: 3-7 cm long; up to 1 cm thick at the 7 

apex; more or less equal; dry; silky with brownish 7 
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lium pale yellow. Flesh: Yellowish. Odor: Usually radish-like. Chemi- 
cal Reactions: KOH red, then dark red to black on cap. Spore Print: 
Rusty brown. Microscopic Features: Spores 6.5-9 x 4.5—6 um; ellip- 
soid; slightly to moderately roughened. Some basidia with reddish to purplish or 
reddish brown contents in KOH. Cystidia absent. Pileipellis a cutis. Comments: 
Also known as Dermocybe crocea. 


CORTINARIUS DISTANS 


Ecology: Mycorrhizal with hardwoods, especially 
oaks and hickories; growing alone or gregariously; 
common in spring and early summer but appearing 
through fall; widely distributed. Cap: 2-7 cm; bell- 
shaped to conical, becoming broadly bell-shaped or 
convex; moist when fresh; usually finely grainy or 
scaly, at least when young; orangish brown, changing 
color markedly as it dries out and becoming dull 
orangish tan; the margin at first whitish, often split- 
ting in age. Gills: Attached to the stem, often by a 
notch; distant; pale brownish to nearly yellowish at 
first, becoming cinnamon brown; initially covered 
by a white cortina. Stem: 4—8 cm long; up to 1.5 cm 
thick; equal or club-shaped (especially when young); 
finely silky; brownish, with a paler apex when young; 
often with a white ring zone; basal mycelium whit- 
ish. Flesh: Whitish when young but soon brownish; 
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becoming crumbly in the stem with age. Odor: Radish-like, sweetish and fragrant, 
or not distinctive. Chemical Reactions: KOH slowly dark reddish brown on 
cap. Spore Print: Rusty brown. Microscopic Features: Spores 6-9 x 4—6 um; 
ellipsoid, often with one subfusoid end; moderately to finely ornamented; dextri- 
noid. Cystidia absent. Pileipellis a cutis. Comments: Often one of the first gilled 
mushrooms to appear in the spring. The conical to bell-shaped cap and distant 
gills are good field characters. 


CORTINARIUS HESLERI 
AMMIRATI, NISKANEN, LIIMATAINEN, & MATHENY 


Ecology: Mycorrhizal with oaks and perhaps with beech; growing alone, scattered, 
or gregariously; late spring and summer; widely distributed. Cap: 3—9 cm; convex or 
nearly conical at first, becoming broadly convex, nearly flat, or (frequently) broadly 
bell-shaped; dry; silky, occasionally becoming more or less bald with age; bright 
reddish orange when fresh, sometimes fading to pale orange or brownish orange. 
Gills: Attached to the stem; close; colored like the 
cap, becoming cinnamon to rusty orange; covered 
by an orange cortina when young. Stem: 2—10 cm 
long; up to 1.5 cm thick at the apex; more or less 
equal; dry; silky; pale orangish above, colored like 
the cap below; often darkening to reddish brown 
near the base or when handled; sometimes with a 
rusty ring zone; basal mycelium when fresh pas- 
tel orange. Flesh: Pale orangish overall; deep or- 
ange in the stem base. Odor: Mild or radish-like. 
Chemical Reactions: KOH purple or purplish 
black on cap. Spore Print: Rusty brown. Micro- 
scopic Features: Spores 8-10 x 5—6 um; usually 
football-shaped but sometimes broadly ellipsoid; 
roughened with fairly prominent, widely spaced 
bumps. Cystidia absent. Pileipellis a cutis. Con- 
textual and lamellar elements pinkish purple to 
purplish in KOH. Comments: Compare with 
Hygrophoropsis aurantiaca (p. 215), which has a 
white spore print and usually associates with conifers; with Cantharellus cibarius (p. 
131), which has false (rather than true) gills, has a pale spore print, and is usually 
more yellow than orange; and with Omphalotus illudens (p. 292), which grows from 
wood and features gills that run down the stem along with a white spore print. 


Cortinarius marylandensis is a similar, bright red species. 


CORTINARIUS INFRACTUS (PERSOON) FRIES 


Ecology: Mycorrhizal with hardwoods or (less frequently) with conifers; growing 
alone, scattered, or gregariously; late summer and fall; widely distributed. Cap: 
4—10 cm; convex, becoming broadly convex to nearly flat, or broadly bell-shaped; 
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sticky when fresh; bald; generally grayish olive 
to olive brown, but sometimes developing rusty 
to orangish-brown shades. Gills: Attached to the 
stem; close; brownish olive to olive gray at first 
(sometimes with a purplish tint), becoming rusty 
brown. Stem: 4—9 cm long; up to about 2.5 cm 
thick; club-shaped; dry; pale olive to whitish, dis- 
coloring brownish, or with purplish shades near 
the apex when young; often adorned with rusty 
cortina remnants when mature. Flesh: Whitish, 
or with purplish shades in the stem. Odor and 
Taste: Odor not distinctive; taste bitter. Chem- 
ical Reactions: KOH dark gray on cap; gray on 
flesh. Spore Print: Rusty brown. Microscopic 
Features: Spores 7—8 x 5—6 um; subglobose to 
broadly ellipsoid; moderately to strongly verru- 
cose. Basidia green in KOH. Cystidia absent; mar- 
ginal cells present. Pileipellis an ixocutis of clamped elements. Comments: The 
olive tinges in the cap and gills, along with the bitter taste, are good field characters 
for tentative identification. 


CORTINARIUS IODEOIDES KAUFFMAN 


Ecology: Mycorrhizal with oaks and perhaps with 
other hardwoods; growing alone, scattered, or gre- 
gariously; fall; widely distributed. Cap: 2—5 cm; 
convex to broadly convex or slightly broadly bell- 
shaped; slimy; bald; lilac to purple, fading to pink- 
ish gray or yellowish and sometimes developing 
yellowish spots. Gills: Attached to the stem; close; 
lilac when very young, but soon white, eventually 
becoming cinnamon to rusty; covered by a cortina 
when young. Stem: 2—6.5 cm long; to 1 cm thick; 
white, but when young covered (at least near the 
base) by a lilac to purple veil of slime; more or 
less club-shaped, especially when young; often 
with a rusty ring zone. Flesh: Purplish to white; 
soft. Odor and Taste: Cap slime bitter. Odor not 
distinctive. Chemical Reactions: KOH on cap 
surface erasing purple to pinkish. Spore Print: 
Rusty brown. Microscopic Features: Spores 7—8 
x 4-5 pm; ellipsoid; slightly verrucose. Cystidia 
absent. Pileipellis an ixolattice. Comments: Cor- 
tinarius iodes is nearly identical but features larger 
spores; the slime on its cap is not bitter. Compare 
with nocybe lilacina (p. 223). 


CORTINARIUS MUCOSUS 


Ecology: Mycorrhizal with pines and other coni- 
fers; growing alone, scattered, or gregariously; late 
summer and fall; widely distributed. Cap: 4-12 
cm; convex, becoming broadly convex or nearly 
flat; slimy when fresh; bald; brownish orange, 
fading to orangish or yellowish with age. Gills: 
Attached to the stem; close or nearly crowded; 
creamy at first, becoming cinnamon to rusty 
brown. Stem: 4-10 cm long; up to about 2.5 cm 
thick; more or less equal; white; covered with a 
glutinous slime veil when fresh and young, but 
eventually more or less dry; often with rusty fibrils 
or a ring zone. Flesh: Whitish. Odor and Taste: 
Not distinctive. Chemical Reactions: KOH 
blackish red on cap. Spore Print: Rusty brown. 
Microscopic Features: Spores 11-17 x 5-7.5 pm; amygdaliform; moderately to 
strongly verrucose. Cystidia absent; marginal cells occasional. Pileipellis an ixocutis 
of clamped elements. Comments: The slimy brownish-orange cap, Russula-like 
stature, slimy stem, and preference for pines are good field characters. 


CORTINARIUS OLEARIOIDES 


Ecology: Mycorrhizal with hardwoods, especially 
oaks and beech; growing scattered or gregariously; 
fall; widely distributed. Cap: 5-15 cm; convex, 
becoming broadly convex or nearly flat; sticky 
when fresh; silky to bald; bright yellow when 
fresh and young, maturing to orange brown or 
yellowish brown. Gills: Attached to the stem; 
close; bright yellow at first, becoming orangish 
rusty brown. Stem: 4—10 cm long; up to about 3 
cm thick above; more or less equal above a swol- 
len, rimmed basal bulb; pale to bright yellow, 
discoloring brownish; dry; bald or slightly hairy 
in places; often with rusty fibrils or a ring zone. 
Flesh: Pale yellow to whitish. Odor and Taste: 
Odor not distinctive, or fruity, or potato-like; taste 
not distinctive. Chemical Reactions: KOH red on cap; reddish on flesh. Spore 
Print: Rusty brown. Microscopic Features: Spores 9-12 x 5—6.5 um; limoniform; 
coarsely and moderately to strongly verrucose. Cystidia absent. Pileipellis an ixocutis 
of clamped elements. Comments: Also known as Cortinarius subfulgens. As is the 
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case for all the yellow to orange or brownish Cortinarius species with basal bulbs, 
the color of the young gills (yellow) and the morphology of the spores (p. 158) are 
crucial for identification. 


CORTINARIUS RUBRIPES 


Ecology: Mycorrhizal with hardwoods, especially 
oaks; growing alone, scattered, or gregariously; 
summer and fall; widely distributed. Cap: 2.5—-12 
cm; convex, becoming broadly convex, flat, or 
broadly bell-shaped; moist, becoming dry; bald 
or silky; purplish cinnamon at first, changing to 
reddish brown or cinnamon brown as it dries out. 
Gills: Attached to the stem; fairly well spaced; 
pale purplish when young, becoming cinnamon 
to rusty; at first covered by a cortina. Stem: 3—9 
cm long; 0.5-2.5 cm thick at the apex; somewhat 
swollen at the base; dry or moist; bald or finely 
silky; pale purplish to brownish, with a fiery or- 
ange or bright to brick-red base; basal mycelium 
also brightly colored; sometimes with a rusty ring 
zone. Flesh: Whitish or dingy brownish. Odor: 
Fragrant, or not distinctive. Chemical Reactions: 
KOH gray to purplish on cap; instantly dark blue to dark purple on orange sur- 
faces. Spore Print: Rusty brown. Microscopic Features: Spores 7—10 x 4-5.5 um; 
ellipsoid, often with 1 subfusoid end; weakly to moderately roughened. Cystidia 
absent. Pileipellis a cutis. Comments: The quickly fading purple shades and the 
bright orange stem base are good field characters. 


CORTINARIUS 
SEMISANGUINEUS 


Ecology: Mycorrhizal with conifers, especially 
pines; growing alone or scattered, often in moss; 
summer and fall; widely distributed but more 
common where conifers occur naturally. Cap: 
1.5-7 cm; more or less convex at first, becom- 
ing broadly convex, flat, or broadly bell-shaped, 
sometimes with a sharp central bump; dry; silky; 
yellowish brown to cinnamon brown, often darker 
over the center. Gills: Attached to the stem, but 
often pulling away from it in age; close; blood 
red, becoming cinnamon to rusty; covered by a 
yellowish cortina when young. Stem: 2.5—10 cm 
long; up to 1.5 cm thick at the apex; more or less 
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equal; dry; silky; usually pale yellowish, but often darker or reddish toward the 
base; often with a rusty ring zone. Flesh: Whitish or pale yellowish. Odor: Mild 
or radish-like. Chemical Reactions: KOH purple to purplish black or black on 
cap. Spore Print: Rusty brown. Microscopic Features: Spores 6—9 x 4—5 um; 
ellipsoid; slightly roughened. Cystidia absent. Pileipellis a cutis. Comments: Also 
known as Dermocybe semisanguinea. The combination of the blood-red gills and 
brown cap is distinctive. 


CORTINARIUS TORVUS (FRIES) FRIES 


Ecology: Mycorrhizal with hardwoods, including beech and oaks; growing scattered 
to gregariously; spring, summer, and fall; widely distributed. Cap: 3—8 cm; convex 
or irregular at first, becoming broadly convex, broadly bell-shaped, or nearly flat; 
dry; very finely silky or, in age, nearly bald; quite variable in color but generally lilac 
brown when young, fading markedly as it dries 
out to grayish lilac (often reminiscent of Lactarius 
argillaceifolius, p. 232) or silvery, and eventually 
to a wishy-washy tan; the margin inrolled well 
into maturity. Gills: Attached to the stem; nearly 
distant; brownish purple when young, becoming 
rusty brown; covered by a whitish cortina when 
young. Stem: 4-10 cm long; up to 1.5 cm thick 
at the apex; tapering to a club-shaped, swollen 
base; dry; pale purple above when fresh and young 
but later silvery to whitish or faintly brownish; 
sheathed or “booted” from the base with whitish 
to lilac-gray veil material that often terminates in 
a folded-over, fragile ring. Flesh: Whitish, or with 
purple to gray shades in the stem. Odor: Strong 
and sickly sweet. Chemical Reactions: KOH neg- 
ative to gray or nearly black on cap; grayish to gray 
on flesh. Spore Print: Rusty brown. Microscopic 
Features: Spores 8—11.5 x 4.5—6 um; ellipsoid, 
with a narrowed apicular end; weakly to moderately verrucose. Cystidia absent, but 
subclavate, septate marginal cells present. Pileipellis a cutis of occasionally encrusted 
elements. Comments: The sheathed stem, well-spaced purple gills, and sickly sweet 
odor are good field characters. Compare with Laccaria ochropurpurea (p. 227). 


CORTINARIUS VIBRATILIS (FRIES) FRIES 


Ecology: Mycorrhizal with hardwoods and with conifers; often found in mossy, 
wet places; growing alone or gregariously; fall; widely distributed. Cap: 2—5 cm; 
convex, becoming broadly convex, nearly flat, or broadly bell-shaped; slimy when 
fresh; yellow to orangish yellow or nearly orange; the margin usually paler; bald. 
Gills: Attached to the stem; close; whitish to yellowish white at first, becoming 
cinnamon to rusty brown. Stem: 3—7 cm long; up to about 1 cm thick; usu- 
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ally with a somewhat swollen basal bulb, 
at least when young; white; covered with a 
glutinous slime veil when fresh and young, 
but soon more or less dry, or slimy only at 
the base; often with rusty fibrils or a faint 
ring zone. Flesh: Whitish. Odor and Taste: 
Odor not distinctive, or slightly foul; taste 
extremely bitter. Chemical Reactions: 
KOH negative on cap. Spore Print: Rusty 
brown. Microscopic Features: Spores 6-7.5 
x 4—5 um; ellipsoid; very slightly verrucose 
(appearing almost smooth). Cystidia absent. 
Pileipellis an ixocutis of clamped elements. 
Comments: “Cortinarius vibratilis” is likely 
a species group. The very bitter taste is a 
good field character when combined with 
the slimy yellow cap, whitish young gills, 
and small bulb on the stem base. 


CORTINARIUS VIOLACEUS 


Ecology: Mycorrhizal with hardwoods or conifers (see comments regarding varieties 
of this species); growing alone, scattered, or gregariously; fall; widely distributed. 
Cap: 4-12 cm; convex, becoming broadly convex, nearly flat, or slightly bell- 
shaped; dry; densely hairy, becoming fuzzy 
or scaly; deep purple, becoming brownish 
purple and eventually dark brown. Gills: 
Attached to the stem; nearly distant; dark 
purple at first, becoming grayish to black- 
ish, and eventually rusty brown; covered by 
a purple cortina when young. Stem: 6—16 
cm long; up to 2 cm thick; equal above a 
swollen or club-shaped base; dry; purple and 
finely hairy when young, becoming purplish 
gray to nearly black or brown, with a sheen; 
becoming hollow. Flesh: Purple to lilac or 
purplish gray. Odor: Sweet and slightly fra- 
grant, or not distinctive. Chemical Reac- 
tions: KOH red on cap and on flesh. Spore 
Print: Rusty brown. Microscopic Features: 
Spores 11.5-14.5 (-18) x 7-9 um; ellipsoid 
to amygdaliform; moderately verrucose. 
Cystidia fusoid-ventricose with a long neck, 


or sometimes irregularly cylindric; with pur- 
ple to reddish contents in a KOH mount when fresh, but 
with brown contents after drying. Pileipellis a cutis with 
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fascicles of upright elements. Comments: Young, purple specimens and old, brown 
specimens can look so different that it can be hard to believe they represent the 
same species. According to some authors, Cortinarius violaceus should be divided 
into two varieties (or subspecies, or species, depending on the author): var. violaceus, 
associating with various hardwoods and featuring amygdaliform spores, and var. 
hercynicus, associating with conifers and featuring ellipsoid spores. 


CRATERELLUS CALYCULUS 
(BERKELEY & CURTIS) BURT 


Ecology: Saprobic or possibly mycorrhizal; grow- 
ing alone or gregariously in moss under hardwoods 
in damp, shady areas; summer and fall; widely 
distributed. Cap: Up to 1 cm wide; flat or very 
shallowly vase-shaped; typically without a perfo- 
rated center; dry; matted-hairy to finely scaly, or 
more or less bald; dark brown to blackish, fading; 
the margin uplifted and sometimes “crisped” or 
irregular. Undersurface: Smooth or slightly wrin- 
kled; gray; running down the stem. Stem: Up to 
3 cm long; 1-3 mm thick; equal or tapering to 
base; solid; smooth; colored like the cap. Odor 
and Taste: Not distinctive. Spore Print: White. 
Microscopic Features: Spores 10—11.5 x 7—8 um; 
ellipsoid; inamyloid; smooth. Clamp connections 
absent. Comments: Easily distinguished from most other species of Craterellus on 
the basis of its size and/or colors. 


CRATERELLUS FALLAX A. H. SMITH 


Ecology: Mycorrhizal with various hardwoods and conifers (including oaks, hem- 
lock, and Virginia pine); growing alone, scattered, or gregariously; early summer 
through early fall; widely distributed. Fruiting Body: 2-7 cm wide; up to 10 
cm high; tubular at first, becoming deeply vase- 
shaped; the upper edge rolled under when young 
and often partly rolled under in maturity; thin- 
fleshed; without a clearly defined cap and stem. 
Upper (Inner) Surface: Black to dark gray; bald 
or, more commonly, roughened or finely scaly 
with dark fibers and scales over a paler grayish or 
grayish-brown base color. Under (Outer) Surface: 
Smooth or very shallowly wrinkled; rarely with a 
few deeper folds near the cap margin; blackish, 
becoming dusted with the spore color at matu- 
rity (salmon-tinged or yellowish). Flesh: Thin and 
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brittle; blackish. Odor and Taste: Taste mild; odor not distinctive, or somewhat 
sweet and fragrant. Spore Print: Salmon-tinged or yellowish. Microscopic Features: 
Spores 8-14 x 5—9 pm; smooth; ellipsoid. Clamp connections absent. Comments: 
Edible and very good. Often called the “black trumpet.” Compare with Craterellus 
foetidus (below). Craterellus fallax is sometimes treated as “Craterellus cornucopioides, 
but a recent DNA study (Matheny et al. 2010) supports the idea that the latter 
species is European. 


CRATERELLUS FOETIDUS 


Ecology: Mycorrhizal with hardwoods (but possi- 
bly also saprobic); growing gregariously or, more 
commonly, in fused clusters of 2—4 mushrooms; 
under oaks and other hardwoods; early summer 
through fall; widely distributed. Fruiting Body: 
Up to 10 cm tall; 3-7 cm wide; thin-fleshed; tubu- 
lar at first, but soon shaped like an inverted vase or 
trumpet; the upper edge rolled under when young, 
becoming wavy and irregular in age; without a 
clearly differentiated stem and cap. Upper Sur- 
face: Color variable and dependent on conditions, 
but typically watery gray; bald or slightly rough- 
ened; sometimes slightly scaly near the margin. 
Undersurface: Becoming veined or prominently 
wrinkled with gill-like folds toward the cap mar- 
gin; gray, or with a pinkish dusting. Odor and 
Taste: Odor sickeningly strong and sweet in fresh, 
mature specimens; taste not distinctive. Spore 
Print: White. Microscopic Features: Spores 8—10 
x 5—6 pm; ellipsoid; smooth. Clamp connections absent. Comments: Edible and 
good. Compare with Craterellus fallax (p. 162), which lacks well-developed wrinkles 
and folds on its undersurface, does not usually grow in clusters, and is usually less 
substantial. 


CRATERELLUS TUBAEFORMIS 


Ecology: Mycorrhizal and/or saprobic; growing 
alone, gregariously, or in clusters in moss or on 
well-decayed, moss-covered logs in conifer bogs; 
summer and fall; northern Midwest. Cap: 1-5 cm 
wide; convex at first, soon becoming vase-shaped 
and eventually becoming perforated on the center; 
with a wavy and irregular margin when mature; 
smooth or somewhat roughened; sticky or waxy 


164 


when fresh; dark yellowish brown to blackish brown (rarely completely yellow), 
fading with age. Undersurface: With well-developed false gills that fork frequently 
and have cross-veins; yellowish gray, becoming brownish. Stem: 3—8 cm long; to 
1 cm wide; more or less equal; becoming hollow; bald; yellow. Flesh: Thin; pale; 
insubstantial. Odor and Taste: Taste mild; odor not distinctive, or slightly fragrant. 
Spore Print: White to buff or yellowish. Microscopic Features: Spores 8-13 x 
5.5-10 um; smooth; ellipsoid. Clamp connections present. Comments: Edible 
and good. Also known as Cantharellus tubaeformis. 


CREPIDOTUS APPLANATUS 


Ecology: Saprobic; growing gregariously or, more 
commonly, in overlapping clusters on dead hardwood 
stumps and logs; summer and fall; widely distributed. 
Cap: 1—4 cm; shell-shaped or petal-shaped; somewhat 
flabby; bald, or finely velvety toward the point of 
attachment; the margin often slightly lined; white, 
becoming brownish to pale cinnamon brown; fading 
markedly as it dries out. Gills: Close or crowded; 
whitish, becoming dull brown in maturity. Stem: 
Absent. Rarely, when conditions force the mushroom 
to grow straight upward rather than in a shelf-like 
position, the cap may be nearly circular, creating the illusion 
of a rudimentary “stem” where the mushroom attaches to 
the wood. Flesh: Soft; thin. Odor and Taste: Not distinc- 
tive. Spore Print: Brown. Microscopic Features: Spores 
4—6 um; globose; very finely punctate or roughened (often 
hard to discern even with oil immersion). Cheilocystidia 
variously shaped. Pileipellis a cutis with occasional erect el- 
ements. Clamp connections present. Comments: Compare 
with Hohenbuehelia angustata (p. 205). 


CREPIDOTUS CROCOPHYLLUS 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously on the deadwood of hardwoods (and occa- 
sionally on the wood of conifers); summer and fall; 
widely distributed. Cap: 1-5 cm across; semicircular, 
shell-shaped, or fan-shaped; broadly convex and re- 
maining so; whitish to dull brownish or yellowish 
underneath orangish-brown to reddish-brown fibrils 
that may become aggregated into small scales; the 
fibrils sometimes sparse; often with orangish fuzz near 
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the point of attachment to the substrate. Gills: Crowded, close, or nearly distant; 
when young orange to orangish (rarely whitish to yellowish); becoming brown 
with maturity. Stem: Absent. Flesh: Soft; thin; whitish. Odor and Taste: Odor 
not distinctive; taste mild or slightly bitter. Chemical Reactions: KOH negative to 
slowly reddish on cap; on gills deep red. Spore Print: Brown. Microscopic Features: 
Spores 4.5—8 um; globose or subglobose; very finely punctate or roughened (often 
hard to discern even with oil immersion). Pleurocystidia absent. Cheilocystidia 
clavate, cylindric, or subutriform. Pileipellis a cutis of clamped, smooth or en- 
crusted elements. Comments: When fresh, the orange gills, when combined with 
the brownish cap, are distinctive. Phyllotopsis nidulans (p. 313) is orange overall. 


CRINIPELLIS ZONATA 


Ecology: Saprobic; growing alone or in small clusters 
on small sticks and other hardwood debris; summer 
and fall; widely distributed. Cap: 1-2.5 cm; convex or 
nearly flat; usually with a distinctive small depression 
over the center; densely hairy; dry; tawny brown; 
with obscurely concentric zones of color and texture. 
Gills: Free from the stem or nearly so; close; white; 
not discoloring. Stem: 2.5—5 cm long; 1-2 mm thick; 
equal; dry; densely hairy; hollow; colored like the 
cap or darker. Flesh: Whitish in cap; insubstantial. 
Odor and Taste: Taste mild or slightly mealy; odor 
not distinctive. Chemical Reactions: KOH black on cap. Spore Print: White. 
Microscopic Features: Spores 4—6 x 3—5 pm; smooth; ellipsoid. Comments: The 
densely hairy, tawny-brown cap and stem, white spore print, small size, and habitat 
on hardwood debris are good field characters. 


CRUCIBULUM LAEVE 


Ecology: Saprobic; growing alone, scattered, or 
densely gregariously on woodland debris (sticks, 
leaves, nutshells, needles, and so on), woodchips, old 
furniture, dung, and so on (but not typically on bare 
soil or on larger logs); spring through fall; widely dis- 
tributed. Fruiting Body: 5-8 mm high; up to 15 mm 
across; at first cushion-shaped to round, and closed 
by a yellowish “lid”; later becoming cup-shaped, with 
the lid disappearing; outer surface yellowish at first, 
remaining yellow or darkening to nearly brown, vel- 
vety or nearly bald; inner surface smooth and shiny, 
whitish to grayish. Peridioles: To 2 mm wide; shaped 
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like flattened circles or ellipses; tough; attached by tiny cords; pale. Microscopic 
Features: Spores 7—10 x 3—6 um; smooth; ellipsoid. Comments: This is the most 
common woodland bird’s-nest fungus in the Midwest. 


CYATHUS STERCOREUS 


Ecology: Saprobic; growing gregariously or in dense 
clusters on woodchips, organic debris (straw, sawdust, 
and so on), manured soil, or dung; summer and fall 
(or over winter in greenhouses); widely distributed. 
Fruiting Body: Typically about 1 cm high and a lit- 
tle less than 1 cm wide at the top; goblet-shaped; 
outer surface brown to reddish brown, hairy and 
shaggy when young (but sometimes becoming bald 
with age); inner surface bald and shiny, dark brown 
to black; “lid” typically whitish, soon disappearing. 
Peridioles: To 1 or 2 mm wide; lens-shaped; attached 
by cords, but the cords can be very difficult to find, 
especially for the peridioles near the top of the pile. 
Microscopic Features: Spores extremely variable in 
shape and size but generally quite large (18—40 x 
18-30 um); smooth; globose to oval; thick-walled. 
Comments: Compare with Cyathus striatus (below), 
which has a prominently lined inner surface. 


CYATHUS STRIATUS 


Ecology: Saprobic; growing scattered or gregari- 
ously on forest debris in open woods, but almost 
never terrestrial; also frequently found on wood- 
chips in urban settings; summer and fall; widely 
distributed. Fruiting Body: Typically 7-10 mm 
high and 6-8 mm wide, but somewhat variable in 
size; vase-shaped; outer surface grayish buff to dark 
brown, shaggy to woolly, with tufts of hairs; inner 
surface distinctly grooved or lined (otherwise bald) 
and shiny; “lid” typically white, disappearing with 
maturity. Peridioles: To 2 mm wide; often roughly 
triangular; sheathed; attached by cords. Microscopic 
Features: Spores 15—20 x 8-12 um; smooth; ellip- 
soid; notched. Comments: Compare with Cyathus 
stercoreus (above). 
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CYSTODERMELLA CINNABARINA 


Ecology: Saprobic; growing alone, gregariously, or 
in loose clusters under conifers and occasionally un- 
der hardwoods (sometimes fruiting from well-rotted 
wood); summer and fall; widely distributed. Cap: 
3-8 cm; dry; egg-shaped or convex at first, becoming 
broadly convex, broadly bell-shaped, or nearly flat; 
covered with mealy, granular scales; cinnabar red to 
orange or rusty cinnamon. Gills: Attached to the 
stem but pulling away from it by maturity; close or 
crowded; white; at first covered by the partial veil. 
Stem: 3—6 cm long; up to 1.5 cm thick; more or less 
club-shaped; dry; bald and whitish to pale cinnamon 
near the apex but sheathed with cinnabar granular 
scales from the base upward, the sheath terminating 
in a flimsy ring zone; the granules often wearing away as the mushroom matures, 
exposing a coarse, whitish surface below. Flesh: Whitish; unchanging. Odor and 
Taste: Taste mild, slightly oily, or mealy; odor similar. Chemical Reactions: KOH 
dark purple to black on cap. Spore Print: White. Microscopic Features: Spores 
4-5 x 2.5-3 pm; ellipsoid; smooth; inamyloid. Cheilocystidia elongated fusoid-ven- 
tricose; often apically encrusted. Pleurocystidia absent, or present and comparable 
to cheilocystidia. Pileipellis elements with rusty-brown walls in KOH; chained 
together; variously sized and shaped. Comments: Distinguishing features include 
the reddish-orange granular covering on the fresh cap and stem, and the white spore 
print. Compare with Cystodermella granulosa (below), which is usually brown but 
is occasionally orangish and which lacks cheilocystidia. 


CYSTODERMELLA GRANULOSA 


Ecology: Saprobic; growing scattered or gregariously 
under hardwoods or conifers, often on waste ground, 
moss, or barren places; summer and fall; widely dis- 
tributed. Cap: 1-5 cm; dry; at first convex, with an 
inrolled margin, densely covered with conical gran- 
ules and warts; in maturity broadly convex or flat, 
the granules sometimes less prominent; color ranging 
from tawny brown to brick red or cinnamon brown, 
or occasionally orangish brown; often fading substan- 
tially when exposed to sunlight. Gills: Attached to 
the stem; close; whitish or yellowish. Stem: 2—6 cm 
long; up to 1 cm thick; equal; solid or hollow; dry; 
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covered with granules and scales below but bald near the apex; colored like the cap. 
Flesh: Whitish; unchanging. Odor and Taste: Not distinctive. Spore Print: White. 
Microscopic Features: Spores 3.5—5 x 2-3 pm; ellipsoid; smooth; inamyloid. 
Cheilocystidia absent. Pileipellis elements with rusty-brown walls in KOH; chained 
together; variously sized and shaped. Comments: Compare with Cystodermella 
cinnabarina (p. 167). Leucopholiota decorosa (p. 264) can appear similar but grows 
on wood and features notched gills. 


DAEDALEA QUERCINA 
(LINNAEUS) PERSOON 


Ecology: Saprobic; growing alone or in small groups with 
fused caps on decaying oak wood (occasionally on the wood 
of other hardwoods); annual or perennial; causing a brown rot 
of the heartwood; summer and fall (or over winter or in spring 
when perennial); widely distributed, but less common west of 
the Mississippi. Cap: 4-20 cm; broadly convex to 
more or less flat; fan-shaped in outline; dry; bald or 
finely fuzzy (generally smoother toward the margin); 
whitish when fresh, but grayish, brown, or black in 
age (often darker toward the point of attachment in 
specimens that are several years old). Pore Surface: 
Maze-like, with thick walls (about 1-3 mm wide); 
occasionally developing pore-like or gill-like areas; 
whitish when fresh, becoming dingy yellowish or 
pale tan; not bruising; tubes to 4 cm deep. Stem: 
Absent. Flesh: Whitish, or with age brownish; very 
tough. Spore Print: White. Chemical Reactions: 
All parts dark gray to black 
with KOH. Microscopic 
Features: Spores: 5-6 x 
2-3.5 um; smooth; cylin- 
dric to ellipsoid. Hyphal 
system trimitic. Comments: 
Compare with Daedaleopsis 
confragosa (below) and with 
Lenzites betulina (p. 257). 


DAEDALEOPSIS CONFRAGOSA (BOLTON) SCHROTER 


Ecology: Saprobic; growing alone or gregariously on decaying hardwood logs and 
stumps, or rarely from the wounds of living hardwoods; partial to birches, willows, 
and many other hardwoods, but only rarely appearing on oaks; very rarely on conifer 
wood; producing a white rot; summer through winter; widely distributed. Cap: 
5-15 cm; broadly convex to more or less flat; fan-shaped or nearly round in outline; 


dry; bald or minutely hairy; pale grayish to brown or 
reddish brown (occasionally whitish); typically with 
zones of color. Pore Surface: White, becoming dingy 
brownish in age; typically with elongated, maze-like 
pores and fairly thin walls between the pores, but 
sometimes with more or less round pores, or rarely 
with the pores elongated so much that they appear 
like gills; when fresh, bruising salmon pink to red- 
dish. Stem: Absent. Flesh: White, or pinkish to 
brownish; very tough. Spore Print: White. Chemical 
Reactions: All parts dark gray to black with KOH. 
Microscopic Features: Spores: 7—11 x 2-3 um; 
smooth; cylindric to ellipsoid. Hyphal system trim- 
itic. Comments: This polypore is quite variable in its 
appearance. Compare with Daedalea 
quercina (p. 168), which has substan- 
tially thicker walls between the pores, 
does not bruise red, and favors oaks. 
Also compare with Trametes elegans 
(p. 370), which has a whitish cap, a 
pore surface that features maze-like, 
gill-like, and “normal” pores that do 
not bruise reddish, and a yellowish 
KOH reaction. 


DISCIOTIS VENOSA 


Ecology: Possibly mycorrhizal and/or saprobic; 
found primarily under hardwoods, in beech-maple 
and oak-hickory forests; growing alone, scattered, 
or gregariously; spring (usually found during morel 
season); widely distributed. Fruiting Body: 4—21 cm 
across; shaped more or less like a cup when young, 
often with a curled-in edge; in age flattening and 
becoming irregularly saucer-shaped; upper surface 
yellowish brown to brown or reddish brown, smooth 
at first but soon becoming wrinkled or veined, es- 
pecially over the center; undersurface whitish to 
pale tan, often dotted with brown scales, rough or 
finely hairy; pinched together in the center to forma 
very short pseudostem that is buried in the ground; 
flesh brittle and pale brownish. Microscopic Fea- 
tures: Spores 22—25 x 12-15 um; smooth; ellipsoid; 
contents homogeneous. Asci 8-spored; inamyloid. 
Comments: This fungus is closely related to true 
morels (pp. 277-80), but it should not be eaten. 
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Microscopic analysis may be required for identification. Compare with Gyromitra 
perlata (p. 195), Gyromitra leucoxantha (p. 194), Peziza repanda (p. 301), and Peziza 
badioconfusa (p. 300), all of which also appear in spring. 


DUCTIFERA PULULAHUANA 


Ecology: Saprobic on decaying hardwood logs (typ- 
ically appearing after the bark has disappeared); late 
spring, summer, and fall; from about the Great Lakes 
southward. Fruiting Body: A mass of individual 
whitish, jelly-like globs growing in close proximity 
and often fusing together to form structures reminis- 
cent of exposed brains; individual globs up to about 3 
cm across, irregularly shaped but frequently roughly 
fan-shaped; stemless; flesh thick and gelatinous. 
Older specimens may discolor somewhat yellow- 
ish, brownish, or even pinkish to purplish. Micro- 
scopic Features: Spores 9-12 x 4.5-7 um; allantoid 
or broadly ellipsoid. Basidia longitudinally septate. 
Gloeocystidia present. Comments: This fungus is 
the most common jelly fungus in our area (central 


Illinois). Compare with Tremella fuciformis (p. 373). 


ELAPHOCORDYCEPS OPHIOGLOSSOIDES 


Ecology: Parasitic on underground “false truffles” in the genus Elaphomyces, but 
appearing to be terrestrial; late summer and fall; widely distributed. Fruiting Body: 
2-8 cm long; up to 1 cm wide; club-shaped, with the 
top wider than the base; without a clearly defined 
head, but with the upper portion reddish brown and 
bald when young, becoming blackish and roughened 
or pimply (use a hand lens) with maturity; lower 
portion bald throughout development, yellow to 
brownish or blackish, rooting; base attached to yel- 
low cords that lead to the underground Elaphomyces 
fruiting body; flesh whitish and tough. Microscopic 
Features: Spores segmented and thread-like; breaking 
into ellipsoid segments 2-5 x 1.5-2 um. Comments: 
Also known as Cordyceps ophioglossoides. 


ENTOLOMA ABORTIVUM 


Ecology: Parasitic on species of Armillaria (pp. 
101-3), and also saprobic; growing scattered or gre- 
gariously near decaying wood, or in leaf litter near 
decaying wood; usually encountered with Armillaria 
species fruiting in the vicinity; late summer and fall; 
widely distributed. Cap: 4-10 cm; convex, with an 
inrolled margin, expanding to flat, broadly convex, or 
with a central bump; bald, or with appressed fibers; 
dry; gray to grayish brown. Gills: Attached to the 
stem or beginning to run down it; close or crowded; 
pale grayish at first, later becoming pink from ma- 
turing spores. Stem: 3—10 cm long; 0.5—2 cm thick; 
occasionally somewhat off-center; typi- 
cally with an enlarged base; solid; bald 
or finely hairy; with white basal myce- 
lium and threads. Flesh: Thick; white. 
Odor and Taste: Mealy. Spore Print: 
Pink. Microscopic Features: Spores 
7-9 x 6.5-8 um; angular and irregular; 
5- to 8-sided. Cystidia absent. Pileipellis 
an ixocutis. Clamp connections present. 
“Aborted” Form: An irregular ball of tis- 
sue 2-10 cm high; white; with pinkish 
areas inside; microscopically containing 
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hyphae from Entoloma abortivum as well as Armillaria species. Comments: A 2001 
study (Czederpiltz, Volk, and Burdsall) determined that Entoloma abortivum attacks 
Armillaria fruitings to create the “aborted” form, rather than the other way around, 


as was previously supposed. 


ENTOLOMA GRISEUM 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously under hardwoods or conifers in low, wet 
woods; spring (but see comments); possibly widely 
distributed. Cap: 3—9 cm; convex, with a slight cen- 
tral bump, becoming broadly convex or nearly flat; 
at first firm, but soon fragile and thin; tacky but not 
slimy when fresh, becoming dry and silky; brownish 
gray, fading to buff as it dries out, often resulting in 
a mottled appearance; the margin not prominently 
lined but sometimes faintly lined when wet. Gills: 
Attached to the stem; close; whitish or very pale 
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Spore print 


gray at first, becoming pink with maturity. Stem: 
3-9 cm long; 4-12 mm thick; more or less equal; 
fairly dry; bald; whitish to pale grayish; develop- 
ing hollow areas. Flesh: Thin; fragile; whitish to 
grayish. Odor and Taste: Mealy. Chemical Reac- 
tions: KOH negative on cap. Spore Print: Pink. 
Microscopic Features: Spores 7-10 x 6.5-8 ym; 
5- and 6-sided; angular; inamyloid. Cystidia ab- 
sent. Pileipellis a cutis. Clamp connections absent. 
Comments: ‘The fragile, flat cap that develops a 
silky sheen will help separate Entoloma griseum 
from Entoloma vernum (p. 174), which also ap- 
pears in spring. Entoloma griseum may represent a 
species cluster. In our experience it fruits in spring 


in low, wet woods, but it has also been described as occurring in summer and fall 
in the northern Midwest in upland woods. Entoloma griseum (Peck, 1893) Hesler, 
1967 is a different species, now known as Entoloma squamatum. 


Photo by Walt Sturgeon 


ENTOLOMA INCANUM 
(FRIES) HESLER 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously under hardwoods or conifers in woods, 
or in grassy areas, moss, leaf litter, or disturbed soil 
(ditches, paths, roadbeds, and so on); summer and 
fall; widely distributed. Cap: 1-5 cm; convex, with 
a central depression or a “navel”; dry to greasy; bald 
or finely silky; yellow green becoming deep green, 
then fading to greenish, yellowish, or brownish; 
the margin becoming lined. Gills: Attached to the 
stem; nearly distant; at first whitish or colored like 
the cap, becoming pink with maturity; bruising green 


to blue green. Stem: 2—6 cm long; 1-4 mm thick; more or less 
equal; dry or greasy; bald; hollow; colored like the cap, or more 
brightly colored; bruising darker green to blue green; basal 
mycelium white. Flesh: Thin; fragile; yellowish to greenish; 
darkening to dark green or blue green when bruised. Odor 
and Taste: Odor of mice; taste not distinctive. Spore Print: 
Pink. Microscopic Features: Spores 8.5—11 x 7-8 um; mostly 
6-sided; angular; inamyloid. Pleurocystidia absent. Cheilocys- 
tidia absent or present and then clavate, to about 70 x 12 pm. 


Pileipellis a cutis with cystidioid terminal elements. Clamp connections absent. 
Comments: Also known as Leptonia incana. When fresh, the green colors make 
this species fairly unmistakable, but older, faded specimens can be baffling. 


ENTOLOMA MURRAYI 


Ecology: Saprobic; growing alone, scattered, 
or gregariously under hardwoods or conifers 
in swamps and wet woods; summer and fall; 
widely distributed. Cap: 1-3 cm; conical or 
bell-shaped, with a sharply pointed center; 
silky; bright yellow, fading in age; dry or 
somewhat sticky when fresh. Gills: Attached 
to the stem; almost distant; pale yellow at 
first, eventually pinkish. Stem: 5—10 cm long; 
2—4 mm thick; fragile; dry; bald; yellow; with 
white mycelium at the base. Flesh: Thin; frag- 
ile; colored like the cap. Spore Print: Pink. 
Microscopic Features: Spores 9-12 x 8-10 
um; 4-sided; angular; inamyloid. Cystidia 
absent. Comments: Entoloma luteum is sim- 
ilar but more drab and less pointy. Compare 
with Entoloma salmoneum (p. 174), which is 
salmon orange when fresh. 


ENTOLOMA RHODOPOLIUM 


Ecology: Saprobic; growing alone, scattered, or gregariously under hardwoods; 
late summer and fall; widely distributed. Cap: 5—12 cm; convex, sometimes with a 


slight central bump, becoming broadly con- 
vex, broadly bell-shaped, or nearly flat; sticky 
when fresh; tan to yellow brown or grayish 
brown, fading and drying out to grayish or 
almost whitish; the margin lined, at least by 
maturity. Gills: Attached to the stem; close or 
nearly distant; white at first, becoming pink 
with maturity. Stem: 4—10 cm long; 6-12 mm 
thick; more or less equal; fairly dry; bald, or 
very finely hairy at the apex; white; becoming 
hollow. Flesh: Thin; fragile; whitish. Odor 
and Taste: Mealy, or not distinctive. Chem- 
ical Reactions: KOH negative on cap. Spore 
Print: Pink. Microscopic Features: Spores 
6.5-11 x 7-9 um; 6-, 7-, and 8-sided; angular; 
inamyloid. Cystidia absent. Pileipellis a cutis. 
Clamp connections present. Comments: En- 
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174 THE MUSHROOMS 


toloma rhodopolium is the most common fall Entoloma in the Midwest’s hardwood 
forests. The taxonomy of the rhodopolium group is problematic, and it is unclear 
whether our species is actually the same as the original European species. 


ENTOLOMA SALMONEUM 
(PECK) SACCARDO 


Ecology: Saprobic; growing alone or scattered in leaf 
litter under hardwoods, or in moss under conifers; 
frequently on rotting, moss-covered conifer logs; 
summer and fall; widely distributed. Cap: 1-4 cm; 
conical or bell-shaped, with a sharply pointed center; 
bald; salmon pink or salmon orange, fading to dirty 
yellowish; sticky when fresh. Gills: Attached to the 
stem; almost distant; salmon orange, remaining so 
longer than the cap. Stem: 4-10 cm long; 2-6 mm 
thick; hollow; fragile; bald; colored like the cap, or 
with a greenish tinge; with white mycelial threads at 
the base. Flesh: Thin; fragile; colored like the cap. 
Spore Print: Pink. Microscopic Features: Spores 
10-12 x 10-12 um; angular, nearly square. Comments: Also known as Nolanea 
salmonea and Nolanea quadrata. Compare with Entoloma murrayi (p. 173). 


Photo by Noah Siegel 


ENTOLOMA VERNUM LUNDELL 


Ecology: Saprobic; growing alone, scattered, or in little groups; terrestrial under 
hardwoods (especially tulip trees) or conifers; spring; widely distributed. Cap: 2—5 
cm; conical or bell-shaped, with a pointed center, 
sometimes flattening with age but retaining a cen- 
tral point; bald or finely silky; dark to light brown 
or tan; dry or somewhat sticky when fresh. Gills: 
Attached to the stem at first, but eventually receding 
from it to appear free; almost distant; eventually dark 
pink. Stem: 2.5—10 cm long; 3—10 mm thick; faintly 
longitudinally ridged; fragile and easily splitting; col- 
ored like the cap or paler; with white basal myce- 
lium. Flesh: Thin; fragile. Odor and Taste: Mealy, 
or not distinctive. Spore Print: Pink. Microscopic 
Features: Spores 8-12 x 7—9 um; 5-sided to 6- or 
7-sided. Cystidia absent. Pileipellis a cutis; elements 
encrusted. Clamp connections present. Comments: 
Reported as poisonous. This species (which may be a 
species group) is often encountered by morel hunters. 


Compare with Entoloma griseum (p. 171). 


Photo by Dan Molter 


EXIDIA GLANDULOSA 


Ecology: Saprobic; growing on recently fallen hard- 
wood sticks and branches (especially on the wood of 
oaks); commonly encountered in spring and again in 
fall, but not infrequently appearing during summer 
cold spells or winter warm spells; widely distributed. 
Fruiting Body: Individual fruiting bodies are 1-2 cm 
across, but are typically fused into large patches (often 
over 50 cm long); gelatinous; lobed and brain-like; 
reddish black to black; surface slightly roughened 
with small pimples. Odor and Taste: Not distinctive. 
Microscopic Features: Spores 10-16 x 3—5 pm; al- 
lantoid; smooth. Basidia longitudinally septate (cru- 
ciate). Clamp connections present. 


EXIDIA RECISA 


Ecology: Saprobic; growing on 

recently fallen hardwood branches 

and logs, or on dead branches of Fa 
standing trees; spring through 
fall; widely distributed. Fruiting [M 
Body: Individual fruiting bodies P 


are 1-3 cm across but are often yg) reg 


clustered together; gelatinous but 
fairly firm; lobed or with distinc- 
tive concave depressions outlined 
by fairly sharp edges; brown to amber brown, with 
blackening wrinkles and edges at maturity; surface 
bald or slightly roughened. Odor and Taste: Not 
distinctive. Microscopic Features: Spores 10.5—14 
x 3.5-5 um; allantoid; smooth. Basidia longitudi- 
nally septate (cruciate), with elongated sterigmata. 
Clamp connections present. Comments: Compare 
with Auricularia auricula (p. 105), which does not 
usually develop edged concave depressions and which 
features transversely 3-septate basidia. 
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FISTULINA HEPATICA 


Ecology: Saprobic and sometimes weakly parasitic on 
the wood of hardwoods (especially oaks); causing a 
brown rot; annual; growing alone or in small groups 
near the bases of trees and on stumps; summer and 
fall; widely distributed. Cap: Up to 30 cm across; 
irregular in shape, but often fan-shaped or tongue- 
like; sometimes fused laterally with other caps; finely 
bumpy, velvety, or bald; the margin lobed; red, red- 
dish orange, or liver-colored. Pore Surface: Whitish 
or pale pinkish, becoming reddish brown in age; 
bruising reddish brown; tubes individually discrete 
and separated (use a hand lens), to 1.5 cm long. Stem: 
Absent or rudimentary and lateral; colored like the 
cap; firm. Flesh: Whitish, streaked with reddish ar- 
eas; thick; soft; watery; exuding a reddish juice when squeezed. 
Odor and Taste: Odor not distinctive; taste sour or acidic. 
Spore Print: Pinkish to pinkish brown. Microscopic Fea- 
tures: Spores 3.5—4.5 x 2.5-3 um; smooth; ovoid; inamyloid. 
True cystidia absent. Hyphal system monomitic. 


FLAMMULASTER ERINACEELLUS 


Ecology: Saprobic on the deadwood of hardwoods; 
usually found on fallen, well-decayed, barkless logs; 
spring through fall; widely distributed. Cap: 1—4 cm; 
convex becoming flat; dry; densely covered with gran- 
ular scales that often become powdery; dark brown 
to dark rusty brown; the margin sometimes hung 
with remnants of the partial veil. Gills: Attached to 
the stem; close; whitish at first, becoming brown- 
ish; often with frayed-looking edges. Stem: 3—4 cm 
long; under 5 mm thick; equal; covered with granular 
scales like the cap, but often less densely, revealing 
the paler color of the stem surface underneath; usu- 
ally featuring a ring zone. Flesh: Insubstantial. Odor 
and Taste: Odor not distinctive; taste mild, bitter, or 
metallic. Spore Print: Pale cinnamon brown. Chem- 
ical Reactions: KOH red, then black on cap; dark reddish 
brown on flesh. Iron salts olive on flesh. Microscopic Fea- 
tures: Spores 6—9 x 4—5 pm; smooth; more or less ellipsoid; 
inamyloid. Pleurocystidia absent. Cheilocystidia abundant, 
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with bulbous, capitate ends. Pileipellis cellular. Comments: Compare with Pluteus 
granularis (p. 318), which features free gills and a pink spore print, and with Cysto- 
dermella granulosa (p. 167), which grows on the ground and has a white spore print. 


FLAMMULINA VELUTIPES 


Ecology: Saprobic on the stumps, logs, roots, and living wood 
of hardwoods; sometimes appearing terrestrial but actually 
attached to buried wood; fall to spring; widely distributed. 
Cap: 1-7 cm; convex, becoming broadly convex to flat; moist 
and sticky when fresh; bald; color fairly variable—dark orange 
brown to yellowish brown, often fading with maturity. Gills: 
Attached to the stem; whitish to pale yellow; crowded or close. 
Stem: 2-11 cm long; 3—5 mm thick; equal or larger toward 
base; tough; pale to yellowish brown or orange brown when 
young; covered with a velvety coating that darkens from the 
base upward, becoming rusty brown to dark brown or black. 
Flesh: Whitish to yellowish; thin. Chemical Reactions: KOH 
bright red on cap. Spore Print: White. 
Microscopic Features: Spores 6.5—9 x 
3-5 um; smooth; more or less ellipsoid; 
inamyloid. Comments: Edible, but tough. 
Despite appearances, the commercially 
produced “enoki” mushroom found in 
many grocery stores is a cultivated form 
of this mushroom. Compare with Xe- 
romphalina tenuipes (p. 393), which has a 
dry cap and a brownish-orange fuzzy stem 
that does not darken. 


FOMES FOMENTARIUS 


Ecology: Parasitic and saprobic on the living wood or dead- 
wood of hardwoods (especially paper birch and beech); caus- 
ing a white rot; growing alone or gregariously; perennial; 
northern Midwest. Cap: Up to about 20 cm across; shell- 
shaped to hoof-shaped; with a dull, woody upper surface that 
is zoned with gray and brownish gray. Pore Surface: Brown- 
ish; 2—5 round pores per mm; yearly tube layers indistinct, 
brown, becoming stuffed with whitish material. Stem: Absent. 
Flesh: Brownish; thin; hard. Microscopic 
Features: Spores 12—20 x 4-7 um; cylin- 
dric; inamyloid; smooth. Hyphal system 
trimitic. Comments: Compare with Gan- 
oderma applanatum (p. 180). 
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FOMITOPSIS PINICOLA 


Ecology: Saprobic on the deadwood of conifers and 
sometimes hardwoods (including paper birch and 
aspens); also sometimes parasitic on living trees; 
causing a brown cubical rot; growing alone or gre- 
gariously; perennial; northern Midwest. Cap: Up to 
about 40 cm across; semicircular or fan-shaped; con- 
vex or hoof-shaped; bald, becoming wrinkled with 
age; appearing varnished toward the margin (and 
overall when very young); red to dark brownish red 
(or brown to black toward the point 
of attachment or when mature), with 
a white to yellow marginal area. Pore 
Surface: Cream-colored; not bruising 
significantly; with 3—6 round pores per 
mm; annual tube layers usually fairly 
distinct, up to 8 mm deep. Stem: 
Absent. Flesh: Whitish; leathery to 
woody. Odor: Musty and strong when 
fresh. Chemical Reactions: KOH on 
flesh red to dark brownish red. Micro- 
scopic Features: Spores 6-9 x 3.5—4.5 


um; cylindric; inamyloid; smooth. Hyphal system trimitic. Comments: This fungus 
is one of the most prevalent and important decomposers in coniferous forests, 
producing brown rot residues that are essential to soils. Compare with Ganoderma 
tsugae (p. 181), which is annual and features corky, rather than woody, flesh. 


GALERINA MARGINATA 


Ecology: Saprobic on the rotting wood of fallen hardwoods and conifers; growing 
gregariously or in clusters (rarely alone); most frequent in fall, but often encountered 
in spring, and not infrequently found in summer and during winter warm spells; 


widely distributed. Cap: 1-4 cm; convex or nearly 
flat, sometimes slightly bell-shaped; sticky when fresh 
or wet, otherwise tacky or dry; bald; brown to tawny 
brown, sometimes fading to yellowish or tan; the 
margin finely lined when fresh and moist. Gills: At- 
tached to the stem or running slightly down it, but 
sometimes pulling away from the stem in age; close; 
yellowish at first, eventually becoming rusty brown 
or brownish as the spores mature; not bruising; at 
first covered with a whitish partial veil. Stem: 2—10 
cm long; 3-6 mm thick; more or less equal; dry; 
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hollow; finely shaggy below; with a ring that is 
often fragile and collapsed, or with a ring zone 
(though specimens are sometimes found in 
which all evidence of the partial veil has disap- 
peared); the ring white at first but soon dusted 
with rusty-brown spores; darkening below in 
age; sometimes with whitish mycelial threads. 
Flesh: Insubstantial; watery brown. Odor: 
Mild or slightly mealy. Chemical Reactions: 
KOH red on cap. Spore Print: Rusty brown. 
Microscopic Features: Spores 8-11 x 5—6.5 um; 
roughened or wrinkled; ellipsoid. Cystidia fu- 
soid-ventricose, with long necks. Pileipellis an ixocutis. 
Comments: Deadly. This species should be learned by 
anyone collecting edible mushrooms in the Midwest. Hallmark features include 
the rusty-brown spore print, the growth on wood (often in clusters), the thin ring 
or ring zone (which may disappear), and the brown to tawny cap, which often 
fades. Also sometimes called Galerina autumnalis. Compare with species of Armil- 
laria (pp. 101-3), which have white spore prints, and with species of Hypholoma 
(pp. 217-18), which have purple-brown spore prints. 


GALIELLA RUFA 


Ecology: Saprobic on decaying hardwood sticks 
and logs; growing in clusters; spring and sum- 
mer; widely distributed. Fruiting Body: Closed 
up and urn-like at first; becoming goblet-shaped; 
2—4 cm across; upper surface orangish tan to 
reddish brown, tough-skinned, and bald; un- 
dersurface blackish, finely velvety; stem absent 
or rudimentary; flesh gelatinous and rubbery. 
Microscopic Features: Spores 20 x 10 um; el- 
lipsoid with narrowed ends; warty. Comments: 
Also known as Bulgaria rufa. Reminiscent of a 
deep, chocolate peanut butter cup when mature, 
this fungus is very common in early summer. 
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GANODERMA APPLANATUM 


Ecology: Saprobic and sometimes parasitic; growing alone or in groups on de- 
caying logs and stumps, or from the wounds of injured living trees; producing a 
white to straw-colored rot of sapwood and heartwood; found on most species of 
hardwoods and on many conifers; peren- 
nial; common and widely distributed. Cap: 
5-50 cm across; more or less fan-shaped, 
semicircular, or irregular; with a dull, un- 
varnished outer crust; often furrowed in 
zones; brownish to grayish brown. Pore 
Surface: White, becoming dirty yellowish 
or dingy brownish to olive in age; bruis- 
ing slowly brown; with 4-6 tiny (nearly 
invisible to the naked eye) circular pores 
per mm; tubes in annual layers, separated 
by brown tissue, with each layer 4-12 mm 
deep. Stem: Usually absent; if present, lat- 
eral and stubby. Flesh: Brown to cinnamon brown; 
very tough. Chemical Reactions: Flesh and tubes 
black with KOH. Spore Print: Brown or reddish 
brown. Microscopic Features: Spores 8-12 x 6.5-8 
um; more or less ellipsoid, with a truncated end; 


under oil immersion ornamented, double-walled, 
with a series of “pillars” between the walls; inamyloid. 
Cystidia and setae absent. Hyphal system trimitic. 
Comments: Sometimes called the “artist’s fungus” 
because drawings made on the brown-bruising pore 
surface will last for decades. Compare with Fomes 
fomentarius (p. 177), common in the northern Midwest (especially on the wood 
of paper birch), which features a brownish pore surface that does not bruise; also 
compare with Perenniporia fraxinophila (p. 299). 


GANODERMA LUCIDUM 


Ecology: Parasitic on living hardwoods and saprobic 
on the deadwood of hardwoods; causing a white butt 
and root rot; growing alone or gregariously, usually 
near the base of the tree; annual; widely distributed. 
Cap: 2-30 cm; at first irregularly knobby or elon- 
gated, but by maturity more or less fan-shaped; with 
a shiny, varnished surface often roughly arranged into 
lumpy zones; red to reddish brown when mature; 
when young often with zones of bright yellow and 
white toward the margin. Pore Surface: Whitish, 
becoming dingy brownish in age; usually bruising 
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brown; with 4-7 tiny (nearly invisible to the naked eye) circular pores per mm; 
tubes to 2 cm deep. Stem: Sometimes absent, but more commonly present; 3—14 
cm long; up to 3 cm thick; twisted; equal or irregular; varnished and colored like 
the cap; often distinctively angled away from one side of the cap. Flesh: Brownish; 


fairly soft when young, but soon tough. Spore 
Print: Brown. Chemical Reactions: KOH black 
or blackish on all surfaces. Microscopic Features: 
Spores 9-12 x 5.5-8 pm; more or less ellipsoid, 
sometimes with a truncated end; under oil immer- 
sion ornamented, appearing double-walled, with a 
row of “pillars” between the walls. Setae and cys- 
tidia absent. Hyphal system dimitic. Comments: 
Compare with Ganoderma tsugae (below), which is 
very similar but grows on the wood of conifers, and 
with Fomitopsis pinicola (p. 178). A brown-and- 
yellow form of Ganoderma lucidum (illustrated) is 
often found infecting honey locust trees; whether 
or not it constitutes a separate species is unclear. 


GANODERMA TSUGAE 


Ecology: Parasitic on living conifers (principally 
hemlock) and saprobic on the deadwood of coni- 
fers; producing a white butt rot of the heartwood; 
growing alone or gregariously; annual; widely 
distributed. Cap: 5-30 cm; at first irregularly 
knobby or elongated, but by maturity more or 
less fan-shaped; with a shiny, varnished surface 
often roughly arranged into lumpy zones; red to 
reddish brown when mature; when young often 
with zones of bright yellow and white toward the 
margin; occasionally with bluish tints. Pore Sur- 
face: White, becoming dingy brownish in age; 
usually bruising brown; with 4—6 tiny (nearly in- 
visible to the naked eye) circular pores per mm; 
tubes to 2 cm deep. Stem: Sometimes absent, but 
more commonly present; 3-14 cm long; up to 3 
cm thick; twisted; equal or ir- 
regular; varnished and colored 
like the cap; often distinctively 
angled away from one side of the 
cap. Flesh: Whitish; fairly soft 
when young, but soon tough. 
Spore Print: Brown. Micro- 
scopic Features: Spores 13-15 
x 7.5-8.5 um; more or less ellip- 
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soid, sometimes with a truncated end; under oil immersion ornamented, appearing 
double-walled, with a row of “pillars” between the walls. Setae and cystidia absent. 
Hyphal system dimitic. Comments: Compare with Fomitopsis pinicola (p. 178) and 
with Ganoderma lucidum (p. 180). 


GEASTRUM MORGANII 


Ecology: Saprobic; growing alone or gregariously under hardwoods; often found 
near rotting stumps; fall; possibly widely distributed. Fruiting Body: At first a 
bulb-shaped ball 1-2 cm across, partially submerged in the substrate, with a reddish 
to purplish or orangish covering that often separates 
in places to reveal a paler surface underneath; with 
maturity the outer skin peeling back to form 5-7 
pinkish buff arms that bruise slowly reddish when 
handled and often develop cracks and fissures (some- 
times cracking deeply and uniformly to create a small 
saucer like that of Geastrum triplex, p. 183); spore 
case more or less round, bald or faintly felty, brown 
to brownish, with a grooved (or at least wrinkled) 
conical beak; 2—3 cm across when arms are opened; 
interior of spore case initially solid and white but 
soon powdery and brown. Microscopic Features: 
Spores 3.5—4.5 um; globose; spiny. Capillitial threads 
4—8 um wide; hyaline to brownish in KOH; not en- 
crusted. Comments: This rare species is apparently 
limited to the Midwest. Compare with Geastrum 
saccatum (below) and Geastrum triplex (p. 183), nei- 
ther of which has a prominently lined beak, arms 
that bruise reddish, or a reddish to purplish covering 
when in the button stage. The illustrated collection was made by our friend John 
Steinke, an amateur mycologist in Wisconsin who has an astounding knack for 
always finding the coolest mushrooms of the foray. 


GEASTRUM SACCATUM 


Ecology: Saprobic; growing alone or gregariously un- 
der hardwoods or conifers; often appearing around 
stumps; spring through fall; widely distributed. 
Fruiting Body: At first a bald, egg-shaped ball with 
a pointed beak, 2-3 cm wide, attached to the sub- 
strate by a point at the base; with maturity the outer 
skin peeling back to form 4—9 more or less triangular, 
buff-colored arms; spore case up to 2 cm wide, more 
or less round, bald, brownish to purplish brown, with 
a smooth conical beak that is surrounded by a circular 
ridge or depression (often resulting in a pale area); 
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2—5 cm across when arms are opened; interior of spore case initially solid and white 
but soon powdery and medium brown. Microscopic Features: Spores 3.5—4.5 um; 
globose; spiny. Capillitial threads 4-8 um wide; yellowish to brownish in KOH; 
slightly encrusted. Comments: Compare with Geastrum triplex (below), which is 
larger and features thick arms that crack and bend distinctively, and with Geastrum 
morganii (p. 182), which bruises reddish and features a reddish covering when in 
the button stage. 


GEASTRUM TRIPLEX 


Ecology: Saprobic; growing alone or gregariously un- 
der hardwoods; summer and fall; widely distributed. 
Fruiting Body: At first a bald, egg-shaped ball with 
a prominent pointed beak, 1-5 cm wide, attached to 
the substrate by a point at the base; with maturity 
the outer skin peeling back to form 4-8 more or less 
triangular, buff-colored arms that are thick and usu- 
ally develop fissures and cracks, frequently splitting to 
form a saucer-like structure that holds the spore case 
aloft; spore case more or less round, bald, brownish, 
with a fuzzy, conical beak that is often surrounded 
by a pale area; 5—10 cm across when arms are opened; 
interior of spore case initially solid and white but 
soon powdery and brown. Microscopic Features: 
Spores 3.5—4.5 pm; globose; spiny. Capillitial threads 
3—6 um wide; yellowish in KOH; encrusted. Com- 
ments: Compare with Geastrum saccatum (p. 182) 
and Geastrum morganii (p. 182). 


GERRONEMA STROMBODES 


Ecology: Saprobic on the deadwood of hardwoods 
and conifers; growing alone, gregariously, or, more 
often, in clusters; late spring through fall; southern 
Midwest. Cap: 2.5—-10 cm across; plano-convex at 
first, becoming centrally depressed or shallowly vase- 
shaped; tacky; with innate, brown to grayish-brown, 
pressed-down fibers that uniformly cover the sur- 
face when young but begin to be stretched out and 
streaked-looking with age, exposing a pale yellowish 
surface; margin becoming wavy with age. Gills: Run- 
ning down the stem; distant; yellowish white to pale 
yellow. Stem: Up to 6 cm long and 8 mm thick; more 
or less equal; dry; minutely hairy; whitish, yellowish, 
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GLOEOPORUS DICHROUS 


or pale grayish. Flesh: Thin; whitish 
to yellowish. Odor and Taste: Taste 
mild or somewhat bitter; odor mild 
or faintly sweetish. Chemical Reac- 
tions: KOH negative on cap. Spore 
Print: White. Microscopic Features: 
Spores 7.5-9 x 4—5 pm; smooth; el- 
lipsoid; inamyloid. Cystidia absent. 
Clamp connections present. Com- 
ments: Young and mature stages of 
this mushroom can appear very dif- 
ferent as the fibrils on the cap surface 
become stretched out. 


Ecology: Saprobic on the deadwood of hardwoods and, rarely, conifers; sometimes 
reported on the decaying fruiting bodies of other polypores (including Ganoderma 
applanatum, p. 180); causing a white rot; usually growing gregariously; annual; 
spring through fall; widely distributed. Cap: Often present and fairly well developed, 


but sometimes absent or present merely as a turned- 


over edge above the pore surface; shelf-like and fused 
laterally with other caps, or kidney-shaped to semi- 
circular; up to about 6 cm wide individually; velvety 
to finely hairy or nearly bald when mature; with or 
without concentric zones of texture; creamy to white, 
but in old age sometimes becoming green as a result 
of algae. Pore Surface: Reddish brown to orange 
brown when young, becoming browner with age (and 
purplish brown when dried); with concentric bands 
of color shades; often covered with a whitish bloom; 
with 4-6 round to angular pores per mm; tubes up 
to about 1 mm deep, gelatinous to rubbery, separable 
as a layer when fresh (use tweezers or a sharp knife 


point). Stem: Absent. Flesh: White; cot- 
tony to tough; thin. Odor and Taste: 
Not distinctive. Chemical Reactions: 
KOH negative to yellowish or orangish 
on flesh and cap. Microscopic Features: 
Spores 3.5-5.5 x 0.7-1.5 um; smooth; 
allantoid; inamyloid. Setae absent. Hy- 
phal system monomitic, with prominent 
clamp connections. Comments: The 
brown to reddish-brown pore surface 
and the rubbery, separable tube layer 
are good field characters. 


GOMPHUS FLOCCOSUS 


Ecology: Mycorrhizal with conifers (especially firs); 
growing alone, scattered, or gregariously; summer 
and fall; northern Midwest and Ohio. Fruiting 
Body: Vase-shaped and fleshy, developing a deep 
central depression; 5-15 cm across; up to 30 cm 
high but usually shorter (up to 15 cm high); single 
(very rarely with 2 or 3 caps sharing a stem). Upper 
Surface: Cinnamon to pale orange, or reddish orange 
to orange or nearly scarlet; covered with soft scales 
that become more prominent as the mushroom ma- 
tures. Undersurface: Shallowly to deeply wrinkled; 
cream color or darker; often yellow near the cap edge 
when young; sometimes bruising purplish; running 
down the stem. Stem: 1-3 cm wide; not distinctly 
separate from the cap; colored like the undersurface; 
sometimes with yellow shades; bald. Flesh: White; fibrous; sometimes bruising and 
discoloring brownish. Odor and Taste: Taste sweet and slightly sour; odor not dis- 
tinctive. Spore Print: Cinnamon to pale brownish yellow. Microscopic Features: 
Spore 11-20 x 6-10 um; wrinkled or warty; more or less ellipsoid; cyanophilic. 


GRIFOLA FRONDOSA 


Ecology: Weakly parasitic on living oaks and other 
hardwoods; also saprobic on decaying wood; causing 
a white butt rot; fruiting in large clusters of rosettes 
near the bases of trees; often reappearing in the same 
place in subsequent years; summer and fall; widely 
distributed. Fruiting Body: 15-60 cm broad or more; 
composed of multiple caps sharing a branched, stem- 
like structure. Caps: 2-10 cm across; more or less 
fan-shaped; gray brown (often with vague concentric 
zones); finely velvety or bald; with wavy margins. 
Pore Surface: Running down the stem, often nearly 
to the ground; lavender gray when young, becom- 
ing dirty whitish to yellowish; with 
2—4 angular pores per mm; tubes to 
5 mm deep. Stem: Branched; whit- 
ish; tough; often off-center. Flesh: 
Firm; white. Odor and Taste: Mild; 
pleasant. Spore Print: White. Micro- 
scopic Features: Spores 5-7 x 3.5-5 
um; smooth; broadly ellipsoid; inam- 
yloid. Cystidia absent. Hyphal system 
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dimitic. Comments: Sometimes called the “hen of the woods.” Edible and good, 
but some people (including one of us) are sensitive to it and experience minor 
gastrointestinal discomfort. Compare with Meripilus sumstinei (p. 276), which has 
larger individual caps and bruises black, and with Polyporus umbellatus (p. 324), 
which has small, more clearly defined, individual caps. 


GYMNOPILUS FULVOSQUAMULOSUS 


Ecology: Saprobic on the deadwood of hardwoods; growing alone, gregariously, 
or in small clusters; summer and fall; widely distributed. Cap: 3-13 cm; convex, 
becoming plano-convex or nearly flat; dry; covered with prominent tawny scales 
composed of aggregated fibrils; ground color under the 
scales pale yellow; the margin somewhat inrolled, at 
least when young. Gills: Attached to the stem or be- 
ginning to run down it; close; pale to medium yellow, 
developing cinnamon to rusty spots and eventually 
becoming rusty overall; when very young covered by a 
cortina-like partial veil. Stem: 3—8 cm long; up to 1.5 
cm thick; more or less equal, or with a slightly swol- 
len base; pale yellow when young, discoloring rusty 
brown with age or on handling; finely hairy; with a 
very ephemeral and easily disappearing ring or ring zone 
near the apex. Flesh: Whitish to pale yellow. Odor and 
Taste: Taste bitter; odor not distinctive. Spore Print: 
Rusty brown to orange brown. Chemical Reactions: 
KOH red on cap surface, black on the pigmented scales. 
Iron salts slowly olive on flesh. Microscopic Features: 
Spores 7—10 x 5-5.5 pm; warty; ellipsoid; dextrinoid. 
Pleurocystidia and cheilocystidia both present; vari- 
ously shaped. Pileipellis a tangled cutis with elements 
occasionally aggregated into upright bundles. Comments: Compare with Pholiota 
squarrosoides (p. 310), which features a (plain) brown spore print and a somewhat 
sticky cap surface, and does not taste bitter or react to KOH. 


GYMNOPILUS LIQUIRITIAE 


Ecology: Saprobic on the rotting wood of fallen hard- 
woods or, in northern areas, conifers; growing alone 
or gregariously; summer and fall; widely distributed. 
Cap: 2-8 cm; convex or nearly flat, sometimes slightly 
bell-shaped; dry; bald; rusty brown to orange; the mar- 
gin sometimes finely lined at maturity. Gills: Attached 
to the stem, but sometimes pulling away from it in 
age; close or crowded; yellowish or pale orange at first, 


eventually orange; sometimes with reddish-brown 
spots. Stem: 3-7 cm long; 3—8 mm thick; more 
or less equal, or tapering in either direction; some- 
times somewhat off-center; bald or finely hairy; 
whitish to pale orange; basal mycelium yellow to 
rusty. Flesh: Pale orange to pale yellow. Odor and 
Taste: Taste very bitter; odor mild, fragrant, or like 
that of raw potatoes. Spore Print: Rusty brown. 
Chemical Reactions: KOH dark red on cap. Mi- 
croscopic Features: Spores 7—8.5 
x 4-5.5 um; roughened with very 
tiny spines; ellipsoid; dextrinoid. 
Pleurocystidia and cheilocystidia 
variously shaped. Comments: 
Common in the Midwest and char- 
acterized by a cap that lacks scales, 
the lack of a ring on the stem, and 
spiny spores. This fungus produces 
massive quantities of spores, which 
cover the substrate and all nearby 
mushrooms with a rusty powder. 


GYMNOPILUS LUTEUS 


Ecology: Saprobic on the deadwood of hardwoods; 
growing alone, gregariously, or in small clusters; 
summer and fall; widely distributed. Cap: 5—10 cm; 
convex or nearly flat; dry; silky or finely hairy (occa- 
sionally with minute scales over the center); yellow 
to orange yellow. Gills: Attached to the stem; close; 
yellow, becoming rusty with maturity. Stem: 4—8 cm 
long; up to 1.5 cm thick; more or less equal; not typ- 
ically swollen in the middle at maturity; colored like 
the cap but developing rusty stains when handled or 
with age; finely hairy; usually with a fragile ring or 
ring zone near the apex. Flesh: Pale yellow. Odor and 
Taste: Taste bitter; odor not distinctive. Spore Print: 
Rusty brown to orange brown. Chemical Reactions: 
KOH red on cap. Microscopic Features: Spores 6—9 
x 4.5-5.5 um; warty; ellipsoid; dextrinoid. Pleuro- 
cystidia and cheilocystidia variously shaped. 
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Photo by Walt Sturgeon 


GYMNOPILUS SAPINEUS 
(FRIES) MURRILL 


Ecology: Saprobic on the deadwood of conifers 
(especially pines); growing alone, gregariously, or 
in small clusters; summer and fall; widely distrib- 
uted. Cap: 2—8 cm; convex or nearly flat, sometimes 
slightly bell-shaped; dry; bald, finely hairy, or decid- 
edly but minutely scaly; yellowish to tawny or reddish 
brown. Gills: Attached to the stem; close; yellow, 
yellowish, or whitish at first, developing rusty-brown 
spots and eventually becoming rusty brown overall. 
Stem: 3-7 cm long; under 1 cm thick; more or less 
equal; bald or finely hairy; colored like the cap, but 
paler; usually darkening to brown from the base up 
with age; with whitish to yellowish basal mycelium. Flesh: Whitish or pale yellow. 
Odor and Taste: Taste bitter or, more rarely, mild; odor not distinctive. Spore 
Print: Rusty brown to orange brown. Chemical Reactions: KOH dark red, then 
black on cap. Microscopic Features: Spores 6.5—10 x 4—5.5 pm; warty; ellipsoid; 
dextrinoid. Pleurocystidia and cheilocystidia variously shaped. Comments: Gym- 
nopilus penetrans is sometimes separated on the basis of its less scaly cap, but a 
DNA study (Guzman-Davalos et al. 2003) suggests the possibility that it is not a 
phylogenetically distinct species. 


GYMNOPUS DICHROUS 
(BERKELEY & M. A. CURTIS) HALLING 


Ecology: Saprobic; growing scattered, gregariously, or in clusters on sticks, logs, 
and stumps of oaks, beech, and other hardwoods; late spring through fall; widely 
distributed. Cap: 1-5 cm; convex with an incurved margin when young, becoming 
broadly convex, flat, or shallowly depressed; dry; bald; brown to orangish brown 
or reddish brown at first, fading to pinkish buff or tan; usually becoming radially 
wrinkled and developing a lined margin; in age or in dry conditions sometimes split- 
ting radially. Gills: Narrowly attached to the stem or 
nearly free from it; close or nearly distant; whitish 
when young, darkening to pinkish buff; sometimes 
stained and spotted reddish brown when old. Stem: 
1-5 cm long; up to about 5 mm thick; more or less 
equal; dry; tough; finely hairy or finely velvety; buff 
above, but colored like the cap or darker below; with 
a slight, fuzzy, swollen knob at the point of attach- 
ment to the wood. Flesh: Whitish to brownish; thin; 
tough. Odor and Taste: Not distinctive. Chemical 
Reactions: KOH olive on cap surface. Spore Print: 
White. Microscopic Features: Spores 10-12 x 3-4.5 
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um; smooth; lacrymoid to ellipsoid; inamyloid. Cheilocystidia usually abundant, 
but soon collapsing and often difficult to differentiate; swollen. Pileipellis a cutis of 
brownish, frequently encrusted (in bands or spirals) elements. Comments: Gymno- 
pus subnudus is a similar species appearing on leaf litter rather than wood; it lacks 
the small knob at the base of the stem and differs microscopically. 


GYMNOPUS DRYOPHILUS 


Ecology: Saprobic; growing alone, scattered, or gregariously under hardwoods or 
conifers; frequently arising from twigs or leaf litter; summer and fall; widely dis- 
tributed. Cap: 1-7.5 cm, convex, with an incurved margin when young, becoming 
broadly convex to flat; moist; bald; dark reddish brown to 
brown when young, becoming tan to orangish brown or 
paler. Gills: Attached to the stem or free from it; whitish; 
crowded. Stem: 1-10 cm long; 2-7 mm thick; equal (oc- 
casionally slightly flared to base); dry; pliant and fibrous; 
bald; whitish above, light buff below, becoming darker; 
soon hollow; with thin white rhizomorphs attached to 
the base. Flesh: Whitish; thin. Odor and Taste: Not 
distinctive. Chemical Reactions: KOH varying from 
negative to dark gray or pale olive on cap. Spore Print: 
White to creamy or pale yellowish white. Microscopic 
Features: Spores: 5—6.5 x 2.5-3.5 pm; smooth; ellipsoid; 
inamyloid. Cheilocystidia clavate, subclavate, cylindric, 
or irregular; often with lobes or coralloid projections. 
Pileipellis a cutis of branched and swollen, interwoven 
hyphae. Comments: Also known as Collybia dryophila. 
Compare with Gymnopus subsulphureus (p. 191), which 
appears in spring and features a clear yellow cap and gills, 
as well as pinkish rhizomorphs, and with Rhodocollybia butyracea (p. 336), which 
grows only under conifers, is a bit stockier, often features finely jagged gill edges, 
and has dextrinoid spores. 


GYMNOPUS LUXURIANS 


Ecology: Saprobic; growing gregariously or in tight 
clusters in woodchips, or on lawns (fruiting from dead, 
buried roots); summer and fall; widely distributed. Cap: 
2-12 cm, convex, with an incurved margin when young, 
becoming broadly convex or flat; dry or tacky; bald; 
dark reddish brown when young, fading to tan; often 
somewhat streaked-looking. Gills: Attached to the stem, 
often by means of a notch; whitish when young, dark- 
ening with maturity to pinkish tan; close. Stem: 4—10 
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cm long; up to about 1 cm thick; more or less equal, but 
often with an enlarged base; dry; tough; often twisted; 
somewhat longitudinally ridged; finely hairy or finely 
dusted; whitish above, buff to brownish below; darken- 
ing with age; often with whitish rhizomorphs attached to 
the base. Flesh: Whitish to pale pinkish tan. Odor and 
Taste: Odor not distinctive, or slightly fragrant; taste not 
distinctive, or slightly bitter. Spore Print: Creamy white. 
Chemical Reactions: KOH negative to pale olive gray 
on cap. Microscopic Features: Spores: 6.5—10 x 3-5.5 
um; smooth; lacrymoid to ellipsoid; inamyloid. Cheilo- 
cystidia variously shaped; often with broad protrusions or 
branches. Pileipellis a tangled cutis of encrusted elements. 
Comments: Also known as Collybia luxurians. 


GYMNOPUS SEMIHIRTIPES 


Ecology: Saprobic; growing alone, scattered, gregari- 
ously, or in clusters on leaf litter and woody debris un- 
der hardwoods; spring and early summer; widely dis- 
tributed. Cap: 0.5-2 cm; convex, becoming broadly 
convex or nearly flat; dry; bald; sometimes becoming 
wrinkled over the center; orangish brown to reddish 
brown when young and fresh, but quickly fading 
to pinkish tan or buff, with a darker center. Gills: 
Attached to the stem or nearly free from it; nearly 
distant; whitish. Stem: 2—5 cm long; up to about 3 
mm thick at the apex; more or less equal; dry; densely 
hairy over the lower portion with reddish-brown to 
purplish-brown hairs, but bald above; reddish brown. 
Flesh: Whitish; thin. Odor and Taste: Not distinc- 
tive. Chemical Reactions: Ammonia or 
KOH promptly olive, green, or black 
on cap and stem surface. Spore Print: 
White. Microscopic Features: Spores 
7.5-9 x 3—4.5 um; smooth; lacrymoid 
to ellipsoid; inamyloid. Cheilocystidia 
rare or absent. Hyphae of stem en- 
crusted with dark brown material in a 
water mount. Comments: Gymnopus 
spongiosus is a similar species appearing 
in late summer and fall; its stem is fuzzy 


nearly all the way to the apex. Compare 
with Gymnopus dichrous (p. 188), which 
lacks the spongy, hairy stem. 


GYMNOPUS SUBSULPHUREUS 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously; spring; widely distributed. Cap: 1-4 cm; 
convex, becoming plano-convex; bald; moist; pale to 
bright yellow; fading markedly as it dries out to buff 
or yellowish, often passing through a 2-toned stage. 
Gills: Attached to the stem narrowly; very crowded; 
yellow to yellowish (rarely nearly white). Stem: 2—10 
cm long; up to about 7 mm thick; more or less equal, 
with a small basal bulb; dry to greasy; hollow; bald 
except for whitish fuzz near the base; yellow; 
base attached to pinkish rhizomorphs. Flesh: 
Thin; whitish to yellowish. Odor and Taste: 
Odor not distinctive; taste mild or slightly 
bitter. Chemical Reactions: KOH negative 
on cap. Spore Print: White. Microscopic 
Features: Spores: 5-6.5 x 2.5-3.5 pm; 
smooth; ellipsoid; inamyloid. Cheilocystidia 
variously shaped; often with protrusions or 
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lobes. Pileipellis a cutis of nonencrusted elements. Comments: Compare with 


Gymnopus dryophilus (p. 189) and with Marasmius strictipes (p. 274). 


GYRODON MERULIOIDES 


Ecology: Found under both white and green ash trees; involved in symbiosis 
with the leafcurl ash aphid, Meliarhizophagus fraxinifolii (see comments); growing 
alone, scattered, or gregariously; summer and fall; widely distributed. Cap: 5-20 
cm, nearly convex when young, becoming wavy and nearly vase-shaped, or more 
or less flat; often irregular in development; light to dark brown, sometimes red- 


dish brown; dry, or tacky when wet; softly leathery; 
sometimes bruising darker brown. Pore Surface: 
Running down the stem; pores elongated radially 
(sometimes appearing almost like gills), with many 
cross-veins; yellow to olive, bruising brownish to olive 
to almost blue (sometimes not bruising); not easily 
separable. Stem: 2—4 cm long; 0.5-2.5 cm thick; 
usually not central; yellowish above, brown below; 
bruising darker brown. Flesh: Whitish to yellowish; 
sometimes bluing slowly when exposed. Odor and 
Taste: Not distinctive. Chemical Reactions: Ammo- 
nia purplish red on cap; orangish to negative on flesh. 
KOH dark orange on cap; orange on flesh. Iron salts 
pale orange on cap; bluish gray on flesh. Spore Print: 
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Olive brown. Microscopic Features: Spores 7-10 x 6-7.5 um; smooth; ellipsoid 
to ovate. Pleurocystidia lageniform. Pileipellis a cutis. Comments: Also known as 
Boletinellus merulioides. This mushroom’s mycelium forms little knots of tissue that 
surround and protect the leafcurl ash aphid; in exchange, the aphid’s honeydew gives 
nutrients to the fungus. Paragyrodon sphaerosporus (p. 296) can look superficially 
similar but bruises brown and features much smaller pores that are not radially 
arranged, along with a volva-like ring at the base of the stem and globose spores. 


GYROMITRA BRUNNEA UNDERWOOD 


Ecology: Possibly saprobic and/or mycorrhizal; found under oaks and other hard- 
woods; spring; widely distributed. Cap: 4-8 cm across; variable in shape, but often 
featuring 2—4 loosely arranged lobes raised and pinched together in a saddle-shaped 
formation; usually with fairly well-defined “seams” 
joining the lobes; tan to reddish brown; undersurface 
whitish, exposed in places, frequently ingrown with 
stem where contact occurs. Flesh: Whitish or flushed 
rose; brittle; chambered; usually thick in the stem. 
Stem: 2—9 cm long; pale pinkish tan to pure white in 
age; generally not round in cross section; bald; some- 
times discoloring grayish on handling. Microscopic 
Features: Spores 24-30 x 13.5-15 pm; with 1-3 oil 
droplets; ellipsoid; developing one to several apical 
projections at each end. Paraphyses with subclavate 
apices; with orangish to reddish contents. Com- 
ments: Not recommended for the table. Also known 
by the European name Gyromitra fastigiata. Compare 
with Gyromitra caroliniana (below), which has a cap 
that is not lobed and lacks “seams”; additionally, its 
cap is more tightly adjoined to the stem, so that the 
whitish undersurface is almost never visible. 


GYROMITRA CAROLINIANA (BOSC) FRIES 


Ecology: Possibly saprobic and/or mycorrhizal; 
found under hardwoods, usually around dead trees 
and stumps; spring; distributed below the Great 
Lakes, especially in the Mississippi and Ohio water- 
sheds. Cap: 5—10+ cm across; variable in shape but 
usually more or less round; surface tightly wrinkled, 
without lobes or “seams”; dark red to brownish red 
or reddish brown; tightly adjoined to the stem; pale 
undersurface usually not exposed. Flesh: Whitish; 
brittle; chambered; without a central cavity; in the 
cap forming structures reminiscent of broccoli pieces. 
Stem: 6-10 cm long or larger (often massive); whitish 
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to pure white; bald; developing longitudinal 
wrinkles and folds with maturity; sometimes 
discoloring grayish on handling. Micro- 
scopic Features: Spores 30—32.5 x 11.5-14 
um; with 1 large oil droplet and 2-3 smaller 
ones; ellipsoid; finely reticulate; developing 
up to 6 apical projections at each end. Para- 
physes with clavate to subclavate apices; with 
orangish to reddish contents. Comments: 
Not recommended for the table. Compare 
with Gyromitra brunnea (p. 192). 


GYROMITRA ESCULENTA 


Ecology: Possibly saprobic and/or mycorrhizal; 
found under conifers; spring; northern Midwest. 
Cap: 3-12 cm across; irregular and variable in shape, 
but often brain-like and somewhat lobed (but usually 
not saddle-shaped); pinkish tan to reddish brown, 
darkening to nearly black in age and under prolonged 
direct sunlight; pale underside generally not exposed; 
margin usually curved inward. Flesh: Thin; brittle; 
chambered; whitish to watery tan. Stem: 3-7 cm 
high; up to 3 cm thick; pale yellowish tan to pinkish 
or reddish; often with a few deep grooves; bald; often 
with a somewhat waxy texture. Microscopic Fea- 
tures: Spores 18-30 x 10-13 pm; smooth; ellipsoid; 
smooth; with 2 small polar oil droplets. Paraphyses 
with clavate to subclavate apices; with reddish to 
orangish contents. Comments: Poisonous. 


GYROMITRA INFULA 


Ecology: Saprobic; usually found growing alone or gregariously from well-rotted, 
moss-covered wood, but sometimes found growing on the ground; fall; north- 
ern Midwest. Cap: 3—5 cm across; usually more or 
less saddle-shaped, with 2 prominently raised lobes 
(rarely with 3 or 4 lobes); color variable, ranging from 
tan to yellowish brown or reddish brown; underside 
paler, sometimes ingrown with stem where contact 
occurs. Flesh: Thin and brittle; chambered. Stem: 
1-12 cm tall; up to 2 cm wide; not ribbed; bald; 
whitish, or tinged with the cap color. Microscopic 
Features: Spores 17—26 x 7-10 um; oblong to ellip- 
soid; with 2 large oil droplets; with a blunt apiculus at 
each end. Paraphyses clavate to capitate; with reddish 
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to orangish contents. Comments: Poisonous. Gyromitra ambigua is very similar but 
is a little darker and more purple; it also features somewhat larger spores. 
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GYROMITRA KORFII 


Ecology: Saprobic; found under various hardwoods, 
often near stumps or dying trees; spring; widely dis- 
tributed but less common in the southern Midwest. 
Cap: 5-10 cm across; variable in shape but usually 
blocky and squarish; loosely wrinkled to convoluted; 
tan to brown (rarely cinnamon or tawny); margins 
incurved and tightly affixed, often ingrown with the 
stem where contact occurs; pale undersurface rarely 
slightly exposed. Flesh: Whitish; brittle; chambered. 
Stem: 3—6 cm high; up to 6 cm thick; pale tan to 
white; massive; bald; developing broad longitudinal 
ribs or waves. Microscopic Features: Spores 25-30 x 
10.8-12.6 um; subfusiform; with a knob at each end 
(the broad, blunt apiculi develop with maturity and 
are often absent on immature spores); usually with 


1 large oil droplet and 2 smaller, polar droplets. Paraphyses with 
clavate apices; with golden to reddish or orangish contents. Com- 
ments: Not recommended for the table. Also known as Gyromitra 
gigas, according to some mycologists. Below the Great Lakes Gyro- 
mitra korfii should be compared with Gyromitra brunnea (p. 192), 
which is less blocky and usually features a lobed cap. 


GYROMITRA LEUCOXANTHA 


Ecology: Saprobic; growing alone or gregariously; ter- 
restrial, but usually appearing near rotted wood and 
stumps; found under hardwoods and conifers; spring; 
northern Midwest. Fruiting Body: Cup-shaped or 
bowl-shaped when young; flattening out with ma- 
turity and becoming irregularly saucer-shaped; to 10 
cm across; upper surface yellow to yellowish brown 
or orangish brown; smooth at first but usually be- 
coming wrinkled or bumpy, at least over the center; 
undersurface whitish and very finely hairy, sometimes 
bruising brownish; rudimentary stem (often present) 
to 5 cm long and 3 cm wide, whitish, continuous 
with undersurface; flesh 2-3 mm thick, watery 


195 


whitish. Microscopic Features: Spores 28—40 
x 12-16 pm; with 1 or 2 oil droplets; smooth or 
roughened; when mature, with blunt, “scooped- 
out” apiculi at each end, extending up to 4 pm 
(best seen in a water mount). Paraphyses with 
clavate apices; with orangish granular contents. 
Comments: Also known as Discina leucoxantha. 
Compare with Gyromitra perlata (below), which 
is usually more reddish and less yellow and which 
has pointed, rather than scooped-out, apiculi; 
also compare with Disciotis venosa (p. 169), which 
is more brown, lacks a pseudostem, and has ellip- 
soid spores with homogeneous contents. 


GYROMITRA PERLATA 


Ecology: Saprobic; growing alone or gregariously; terrestrial, but usually appearing 
near or on rotted wood and stumps; found under conifers or hardwoods; spring; 
fairly widely distributed, but much more common from the Great Lakes north- 
ward. Fruiting Body: Cup-shaped or bowl-shaped when young; flattening out with 
maturity, becoming irregularly saucer-shaped; to 
7 cm across; upper surface reddish brown, dark- 
ening to dark brown or blackish (especially in 
raised areas), smooth or, more frequently, wavy 
to wrinkled or bumpy; undersurface whitish to 
pale grayish brown, bald or very finely hairy; 
stem when present to 5 cm long and 3 cm wide, 
whitish, continuous with undersurface, usually 
broadly ribbed. Microscopic Features: Spores 
27.5-45.5 x 11.5-16 pm; fusiform; usually with 1 
prominent oil droplet (but sometimes with 2 or 
3 droplets); smooth or roughened; at maturity 
with pointed apiculi extending up to 5.5 pm 
(best seen in a water mount). Paraphyses with 
clavate to subcapitate apices; with orangish to 
orange-brown granular contents. Comments: 
Also known as Discina perlata. DNA studies (in- 
cluding our own unpublished findings) confirm 
the idea that the cup-like species traditionally 
placed in the genus Discina actually belong in 
Gyromitra. Compare with Gyromitra leucoxantha 
(p. 194), which is less red and which features spores with 
scooped-out apiculi; also compare with Disciotis venosa 
(p. 169), which is less red, lacks the pseudostem, and has 
substantially different spores. 


GYROPORUS CASTANEUS 


Ecology: Mycorrhizal with hardwoods; growing scat- 
tered or gregariously; summer and fall; widely dis- 
tributed. Cap: 3-10 cm; convex, becoming broadly 
convex or nearly flat in age; dry; bald or slightly vel- 
vety; margin even, but often splitting in places at ma- 
turity; chestnut brown to yellowish brown or orange 
brown. Pore Surface: White to cream or yellowish; 
not bruising; 1-3 round pores per mm; tubes to 8 
mm deep. Stem: 3—9 cm long; 0.5-1.5 cm thick; 
more or less equal, but sometimes tapering to apex 
and/or base; brittle; hollowing; colored like the cap 
or slightly paler; not bruising; not reticulate. Flesh: 
White; brittle; not staining on exposure. Odor and 
A| Taste: Not distinctive. Chemical Reactions: Ammo- 
nia negative on cap and flesh. KOH negative or yellow 


on cap; negative on flesh. Iron salts negative on cap and flesh. 
Spore Print: Pale yellow. Microscopic Features: Spores 8-13 
x 5-6 pm; smooth; ellipsoid to oval. Pileipellis a trichoderm. 
Comments: Edible and good when dried and reconstituted. 
The colors, along with the hollowing brittle stem and the yellow 
spore print, are good field characters. Compare with Gyroporus 
purpurinus (p. 197), which is very similar but purplish red. 


GYROPORUS CYANESCENS 


Ecology: Mycorrhizal with hardwoods; growing alone or scattered, usually in sandy 
soil, especially in disturbed ground (roadbeds, and so on); summer and fall; north- 
ern Midwest from the Great Lakes northward. Cap: 4-12 cm; convex, becoming 
broadly convex or, sometimes, nearly flat in age; dry; coarsely roughened or almost 
matted-scaly; straw-colored or paler; bruising greenish yellow, then blue. Pore 
Surface: White to yellowish; bruising greenish yellow, then blue; 1-2 round pores 
per mm; tubes to 10 mm deep. Stem: 4—10 cm long; 
1-2.5 cm thick; more or less equal, or swollen; brittle; 
soon hollowing; colored like the cap or slightly paler; 
not reticulate; textured like the cap, or bald in age; 
bruising greenish yellow, then blue. Flesh: White to 
pale yellow; brittle; bruising greenish yellow, then blue 
on exposure. Odor and Taste: Not distinctive. Spore 
Print: Pale yellow. Microscopic Features: Spores 8-10 
x 5—6 um; smooth; ellipsoid. Pileipellis a collapsing 
trichoderm. Comments: Edible. The straw colors, 
brittle consistency, dramatic bluing, and yellow spore 
print are good identifying features. 


GYROPORUS PURPURINUS 


Ecology: Mycorrhizal with hardwoods (but some- 
times reported under conifers); growing alone, scat- 
tered, or gregariously; summer and fall; widely dis- 
tributed. Cap: 2-8 cm; convex, becoming broadly 
convex or nearly flat in age; dry; bald or slightly 
velvety; sometimes becoming slightly cracked in 
age; purplish red. Pore Surface: Whitish at first, be- 
coming pale yellow; not bruising; 1-4 round pores 
per mm; tubes to 8 mm deep. Stem: 3—6 cm long; 
0.5-1 cm thick; more or less equal, but sometimes 
tapering to apex; dry; brittle; hollowing; colored like 
the cap; not bruising; not reticulate. Flesh: White; 
not staining on exposure. Odor and Taste: Not dis- 
tinctive. Chemical Reactions: Ammonia negative 
on cap surface and flesh. KOH negative or slowly 
reddish on cap, negative to yellow on flesh. Iron salts negative on cap and flesh. 
Spore Print: Yellow. Microscopic Features: Spores 8-11 x 5—7 pm; smooth; ellip- 
soid to oval. Pileipellis a trichoderm. Comments: Edible. Compare with Gyroporus 
castaneus (p. 196). 


HAPALOPILUS NIDULANS 


Ecology: Saprobic; growing alone or in small groups on decaying hardwood logs 
and sticks; causing a white rot; late spring to fall; widely distributed. Cap: 2.5—6 
cm across; irregularly bracket-shaped or kidney-shaped; convex; bald or finely hairy; 
dull orange to dull cinnamon. Pore Surface: Dull 
orange to dull cinnamon; not bruising; with 2—4 
angular pores per mm; tubes to 1 cm deep. Stem: 
Absent. Flesh: Dull orange or paler; watery and soft 
at first, but later tough and hard. Chemical Reac- 
tions: All parts purple to lilac with KOH. Spore 
Print: White. Microscopic Features: Spores 3.5—5 
x 2—3 pm; smooth; ellipsoid to cylindric; inamyloid. 
Hyphal system monomitic, with conspicuous clamp 
connections. Comments: The KOH reaction of this 
fungus is stunning. 
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HARRYA CHROMAPES 


Ecology: Mycorrhizal with a wide variety of hardwoods and conifers, appearing 
in diverse ecosystems; growing alone, scattered, or gregariously; summer and fall; 
widely distributed. Cap: 3-11 cm across; convex, becoming broadly convex or 
flat; dry or tacky; bald or very finely hairy; occa- 
sionally somewhat pitted; when young pink to pale 
red, fading to pinkish tan, tan, or yellowish; without 
an overhanging margin. Pore Surface: Depressed at 
the stem; whitish, becoming pinkish, and finally 
brownish; not bruising; with 1-3 round or angular 
pores per mm; tubes to 1.5 cm long. Stem: 4-17 
cm long; 1-2.5 cm wide; at maturity more or less 
equal, or tapering to apex; whitish to pinkish above; 
chrome yellow at the base; densely scabrous with pink 
to reddish-brown scabers. Flesh: White or faintly 
pinkish; unchanging when sliced and exposed to air, 
or bluing slightly. Odor and Taste: Not distinctive. 
Spore Print: Pinkish brown to cinnamon brown. 
Chemical Reactions: Ammonia yellow on cap sur- 
face. KOH brownish on cap surface and on flesh. 
Iron salts greenish on flesh. Microscopic Features: 
Spores subfusoid; inamyloid; yellowish in KOH; smooth; 11-17 x 4—6 pm. Pileipellis 
a tangled cutis. Comments: Previously known as Tylopilus chromapes and Leccinum 
chromapes, this distinctive bolete was recently placed in a new genus, Harrya, based 
on its DNA (Halling et al. 2012). 


HEBELOMA ALBIDULUM 


Ecology: Mycorrhizal with hardwoods (possibly also 
associated with berry bushes); growing scattered or 
gregariously; fall; widely distributed but not com- 
mon. Cap: 2.5-7 cm; convex, becoming broadly 
convex, broadly bell-shaped, or nearly flat; sticky 
when very fresh; bald; white to off-white when fresh, 
but sometimes discoloring yellowish with age. Gills: 
Attached to the stem, often by a notch; close; white 
when young, becoming cinnamon brown to brown. 
Stem: 4-8 cm long; 3-7 mm thick; more or less 
equal, or not infrequently with a small basal bulb 
that may be buried underground; silky to finely scaly 
near the apex; whitish. Flesh: Whitish in the cap; 
brownish in the stem. Odor and Taste: Radish-like, 
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or not distinctive. Chemical Reactions: KOH negative to dull olive on cap. Spore 
Print: Brown to reddish brown. Microscopic Features: Spores 9-12 x 6-7.5 um; 
almond-shaped; finely verrucose; occasionally with a loosening perispore; weakly 
dextrinoid. Cheilocystidia abundant; generally cylindric, subclavate, or clavate, but 
occasionally with an elongated cylindric extension. Pileipellis an ixocutis. Com- 
ments: Hebeloma sarcophyllum is similar but has pinkish immature gills. Compare 
with Agaricus pocillator (p. 82) and Agaricus silvicola (p. 83), both of which feature 
rings and stain yellow. 


HEBELOMA CRUSTULINIFORME 
(BULLIARD) QUELET 


Ecology: Mycorrhizal with hardwoods or conifers; 
growing gregariously or in loose clusters, sometimes in 
arcs or fairy rings, in grassy areas at the edges of woods, 
or in woods; late summer and fall; widely distributed. 
Cap: 3-11 cm; convex, becoming broadly convex, 
broadly bell-shaped, or flat; sticky when fresh; bald; 
whitish, dirty buff, or pale tan, often with a some- 
what darker central area; the margin inrolled when 
young. Gills: Attached to the stem, often by a notch; 
crowded; pale when young, becoming brownish; of- 
ten with beads of liquid when young and fresh, and, 
later, with brownish spots where the beads occurred; 
with whitish edges. Stem: 4-13 cm long; 0.5-1.5 cm 
thick; more or less equal above a slightly swollen base; 
finely hairy or bald; with little flakes of tissue near 
the apex; without a cortina or ring zone; the base sometimes with 
white rhizomorphs. Flesh: Whitish; thick. Odor and Taste: Odor 
radish-like; taste radish-like or bitter. Chemical Reactions: KOH 
negative to gray on cap. Spore Print: Brown. Microscopic Features: 
Spores 9-13 x 5-7.5 pm; amygdaliform to limoniform; finely ver- 
rucose; not dextrinoid. Cheilocystidia abundant; apices subclavate 
to clavate; rarely basally inflated. Pileipellis an ixocutis. Comments: Poisonous. The 
beaded-spotted gills with whitish edges, the flaky (but not scaly) stem apex, and the 
radish-like odor are good preliminary identifying features. 


HEBELOMA MESOPHAEUM (PERSOON) QUELET 


Ecology: Mycorrhizal with various conifers, including pines, spruces, and firs; 
usually growing gregariously; fall, winter (during warm spells), and spring; widely 
distributed. Cap: 2—7 cm; convex, becoming broadly convex, broadly bell-shaped, 
or nearly flat; sticky when fresh; bald; brown to pinkish brown over the center; often 
paler toward the margin; the margin with or without veil remnants. Gills: Attached 
to the stem, often by a notch; close or crowded; creamy or faintly pinkish when 


Spore print 


young, becoming brownish. Stem: 2—9 cm long; up 
to 1 cm thick; more or less equal; silky; whitish at first, 
discoloring brownish to brown from the base up with 
maturity; sometimes with a faint or more prominent 
ring zone. Flesh: Whitish. Odor and Taste: Odor 
radish-like, or not distinctive; taste radish-like or bit- 
ter. Chemical Reactions: KOH negative to gray on 
cap. Spore Print: Brown to pinkish brown. Micro- 
scopic Features: Spores 8.5—11 x 5—7 um; ellipsoid; 
very finely verrucose (nearly smooth); not dextrinoid. 
Cheilocystidia abundant; cylindric above a ventri- 
cose base. Pileipellis an ixocutis. Comments: Not 
recommended for the table; potentially poisonous. 
Key macroscopic features include the 2-toned cap, 
the brown spore print, the radish-like odor, and the 
habitat under conifers. 


HEBELOMA SINAPIZANS 


Ecology: Mycorrhizal with hardwoods or conifers; growing gregariously or in loose 
clusters, sometimes in arcs or fairy rings, in grassy areas at the edges of woods, or in 
woods; late summer and fall; widely distributed. Cap: 4-15 cm; convex or broadly 
convex, becoming flat; sticky when fresh; bald; with 
a soft, cottony margin when young; sometimes with 
a whitish sheen when young; cinnamon tan to darker 
reddish brown. Gills: Attached to the stem, often 
by a notch; close; pale clay color when young, be- 
coming cinnamon brown to brown; sometimes with 
beads of liquid when young and fresh; the edges often 
becoming ragged as the mushroom matures. Stem: 
4—12 cm long; 1-3 cm thick; more or less equal above 
a fairly abrupt, swollen base; finely mealy or dusty 
near the apex; developing scales below, often in more 
or less concentric bands; whitish, but the scales of- 
ten capturing spores as the mushroom matures and 
thus becoming brownish; without a cortina or a ring 
zone. Flesh: Whitish; thick. Odor and Taste: Rad- 
ish-like. Chemical Reactions: KOH gray on cap. 
Spore Print: Brown to pinkish brown. Microscopic 
Features: Spores 11-15 x 6.5-8 pm; sublimoniform, 
with a snout-like end; finely verrucose; rarely with a 
loosening perispore; moderately dextrinoid. Cheilo- 
cystidia abundant; clavate, subcapitate, or sometimes 


merely cylindric, but almost never ventricose. Pileipellis an ixotrichoderm in young 
specimens; later an ixocutis. Comments: Poisonous. The relatively thick stem that 
develops concentric scaly bands is distinctive. 
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HEIMIOPORUS BETULA 


Ecology: Mycorrhizal with oaks and pines, especially in mixed 
pine-oak woods; growing alone or scattered; summer and fall; 
southeastern Midwest. Cap: 3—9 cm; convex to broadly con- 
vex in age; moist to slimy when fresh; shiny when dry; bald; 
often becoming pitted or wrinkled with age; yellow, orangish, 
reddish, or reddish brown; with a tiny sterile margin. Pore 
Surface: Often sunken at the stem in maturity; yellow, be- 
coming greenish yellow; not bruising; with 1-2 angular pores 
per mm; tubes to 1.5 cm deep. Stem: 10-30 cm long; 1-2.5 
cm thick; tapered to apex, or more or less equal; deeply and 
coarsely reticulate with a yellow reticulum that reddens with 
age; solid; yellow above and reddish 
below, becoming more reddish over- 
all; basal mycelium white; base at- 
tached to white rhizomorphs. Flesh: 
Yellow, with reddish areas in the stem; 
not bruising when exposed. Odor and 
Taste: Not distinctive. Spore Print: 
Olive to olive brown. Microscopic 
Features: Spores 13—22 x 6-10 pm; 
finely pitted; narrowly ellipsoid. Pile- 
ipellis an ixotrichoderm. Comments: 
Also known as Austroboletus betula. 
Compare with Boletus projectellus 
(p. 121), which has a darker, dry cap and a stem that is prom- 
inently ridged but not lacerate-reticulate, and with Boletellus 
russellii (p. 110), which has a darker, dry cap. 


HELVELLA ACETABULUM 


Ecology: Possibly saprobic and/or mycorrhizal; grow- 
ing alone or gregariously under hardwoods or coni- 
fers; spring and early summer; widely distributed. 
Cap: 1-8 cm; cup-like; sometimes becoming flat in 
age; upper surface brown to yellowish brown, bald; 
undersurface brown to yellow brown, sometimes 
paler near the stem, finely hairy near the margin, 
with forked ribs extending from the stem, some- 
times almost to the margin; the margin more or less 
even. Flesh: Thin; brittle. Stem: To 9 cm long and 
3 cm thick; becoming broader near the cap; deeply 
ribbed with sharp-edged ribs that extend far onto 
the undersurface of the cap; cream-colored. Micro- 
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scopic Features: Spores 16-18 x 
11-13.5 um; ellipsoid; smooth; with 
1 central oil droplet. Paraphyses 
subclavate; brownish. Comments: 
Some mycologists recognize Helvella 
costifera as a distinct species based 
on the grayish-brown (rather than 
yellowish-brown) cap and with blunt-edged ribs on its stem. Compare with Helvella 
queletii (p. 204), which is grayish brown and features ribs that only extend a few 
millimeters onto the cap’s undersurface. 


HELVELLA CRISPA 


Ecology: Possibly saprobic and/or mycorrhizal; grow- 
ing alone or gregariously under conifers or hardwoods; 
sometimes growing from rotting wood; often found 
in disturbed-ground areas (pathsides, edges of woods, 
and so on); summer and fall; widely distributed. Cap: 
1-5 cm across; broadly saddle-shaped and irregularly 
lobed; surface smooth or slightly wrinkled; white or, 
more typically, creamy to slightly yellowish; under- 
surface finely hairy, colored like the upper surface 
or slightly darker; the margin often curled upward, 
and usually not fused with the stem where contact 
occurs. Flesh: Thin; brittle; often chambered in the 
stem. Stem: 3—10 cm long; 0.5—3.5 cm wide; white or 
flushed slightly pinkish; deeply and ornately ribbed, 
with cross-veins and pockets. Microscopic Features: 
Spores 17—21 x 10-14 pm; ellipsoid; smooth; with 1 
oil droplet or with 1 large central droplet and several 
smaller polar droplets. Paraphyses clavate; hyaline. 
Comments: Compare with Helvella sulcata (p. 204). 


HELVELLA ELASTICA 


Ecology: Possibly saprobic and/or mycorrhizal; 
growing alone or gregariously under conifers or hard- 
woods, on the ground, or, rarely, from rotting wood; 
fall; widely distributed. Cap: 1-5 cm across; folded 
over or loosely saddle-shaped; with convex lobes that 
sometimes fuse by maturity; upper surface tan to gray- 
ish brown, bald; undersurface whitish, or at least paler 
than the upper surface, bald, sometimes ingrown with 
the stem where contact occurs; margin when young 
folding downward. Flesh: Thin; brittle. Stem: 2—6 cm 
long; to 1 cm thick; more or less equal; creamy; bald. 
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Microscopic Features: Spores 19.5—22.5 x 11.5—-13.5 pm; ellipsoid; with 1 central 
oil droplet and up to 5 small droplets at each end. Paraphyses clavate; hyaline to 
tan. Comments: Compare with Helvella latispora (below), which has a finely fuzzy 
undersurface and a young margin that curves upward rather than downward. 


HELVELLA LATISPORA BOUDIER 


Ecology: Possibly saprobic and/or mycorrhizal; 
growing scattered or gregariously under hard- 
woods; often along paths and roads in disturbed 
soil; appearing from late spring and early sum- 
mer to fall; widely distributed. Cap: 1-4 cm 
across; 1-4.5 cm high; at first cup-shaped with 
the margin curled upward; in maturity sad- 
dle-shaped with a deep cleft, or with 3 lobes, 
or lobed and irregular; upper surface bald, tan 
to buff or whitish; undersurface fuzzy, whitish, 
rarely ingrown with the stem where contact 
occurs. Stem: 1-6 cm; 2-10 mm thick; more 
or less equal; bald or somewhat fuzzy; hollow; 
whitish. Flesh: Thin; brittle; whitish. Spore 
Print: White. Microscopic Features: Spores 
17.5-20 x 11-13.5 pm; ellipsoid; smooth; with 
1 central oil droplet and, occasionally, several smaller polar droplets. Paraphy- 
ses clavate; hyaline. Comments: Also known as Helvella stevensii. Compare with 
Helvella elastica (p. 202). 


HELVELLA MACROPUS (PERSOON) KARSTEN 


Ecology: Possibly saprobic and/or mycorrhizal; growing alone or gregariously on the 
ground under hardwoods or conifers, or on rotting wood; summer to fall; widely dis- 
tributed. Cap: 1-5 cm; cup-shaped or disc-shaped, or occasionally nearly flat; upper 
surface brownish, bald; undersurface similarly 
colored, finely hairy (especially near the margin). 
Flesh: Thin; brownish. Stem: 1-5 cm long; to 
0.5 cm thick; equal; occasionally with clefts near 
the base in age; brownish; finely hairy. Micro- 
scopic Features: Spores 21-24 x 10.5-12.5 um; 
fusiform; smooth or slightly roughened; with 1 
large central oil droplet and another smaller oil 
droplet at each end. Paraphyses clavate; hyaline 
to pale brownish. Comments: Compare with 
Helvella queletii (p. 204). Helvella corium is a 
similar but jet black northern species. Helvella 
cupuliformis is nearly identical to the naked eye 
but features ellipsoid spores. 
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HELVELLA QUELETII 


Ecology: Possibly saprobic and/or mycorrhizal; 
growing alone or gregariously under hardwoods 
or conifers; spring and early summer; widely dis- 
tributed. Cap: 1.5—6 cm across; when young often 
folded inward along a central axis; at maturity cup- 
like or saucer-shaped (but sometimes irregular); 
upper surface grayish brown to brown, smooth or 
slightly wrinkled; undersurface pale grayish brown 
to whitish, densely but finely fuzzy. Flesh: Thin; 
brittle. Stem: To 11 cm long and 4 cm thick; flaring 
to apex and/or base; usually deeply ribbed with 
round-edged ribs that terminate at the apex of the 
stem and do not continue more than a few milli- 
meters onto the undersurface of the cap; whitish 
or very pale brown. Microscopic Features: Spores 
17-22 x 11—14 um; ellipsoid; smooth; with 1 central 
oil droplet. Paraphyses clavate; hyaline to brownish. Comments: Compare with 
Helvella acetabulum (p. 201) and with Helvella macropus (p. 203), which features 
a nonribbed stem. 


HELVELLA SULCATA 


Ecology: Possibly saprobic and/or mycorrhizal; growing alone or gregariously under 
hardwoods or conifers, usually from rotting woody debris (around old stumps and 
so on); late spring through fall; widely distributed. 
Cap: 1-5 cm across; saddle-shaped, 3-lobed, or 
loosely and irregularly lobed; pale to dark gray, or 
sometimes nearly black; bald; undersurface bald, 
pale gray, exposed when young or in irregular caps; 
margin ingrown with the stem in places when 
mature. Stem: 1—6 cm long; to 2 cm wide; more 
or less equal; extensively ribbed, but the ribs not 
forming holes or pockets, and not extending onto 
the undersurface of the cap; whitish to grayish. 
Microscopic Features: Spores: 14-18 x 10.5-12.5 
um; ellipsoid; smooth; with 1 large oil droplet. 
Paraphyses clavate; hyaline to brown. Comments: 
Pale forms of this species can approximate Helvella 
crispa (p. 202), but that species has a stem that 
develops pockets between the ribs, a finely fuzzy 
undersurface, and a cap margin that curls upward. 
Helvella lacunosa, rare in the Midwest, has a black cap that is irregularly lumpy 
and lobed and a dark gray stem that develops extensive pockets between the ribs. 
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HERICIUM CORALLOIDES (SCOPOLI) PERSOON 


Ecology: Saprobic; growing alone or gre- 
gariously on fallen hardwood branches and 
stumps; late summer and fall; widely dis- 
tributed. Fruiting Body: 8—35 cm across; 
consisting of branches that arise from a 
more or less central core; with spines av- 
eraging about 1 cm long that hang in rows 
along the branches; white, or in age discol- 
oring brownish to yellowish. Flesh: White; 
not changing when sliced. Spore Print: 
White. Microscopic Features: Spores 3—5 
x 3—4 um; globose or subglobose; amyloid; 
smooth or minutely rough. Comments: Ed- 
ible. Hericium americanum is also branched 
but features longer spines (up to 4 cm long); 
Hericium erinaceus (below) fruits from the 
wounds of living trees and has longer spines 
and an unbranched fruiting body. 


HERICIUM ERINACEUS (BULLIARD) PERSOON 


Ecology: Saprobic and parasitic; growing 
alone; growing on deadwood or fruiting 
from the wounds of living oaks and other 
hardwoods; late summer and fall; widely 
distributed. Fruiting Body: 8—40 cm 
across; consisting of a single unbranched 
clump of soft spines measuring 1-6 cm 
long, hanging from a tough, hidden base 
that is attached to the tree; white, or in age 
discoloring brownish to yellowish. Flesh: 
White; not changing when sliced. Spore 
Print: White. Microscopic Features: 
Spores 4-5.5 x 5-6.5 um; ellipsoid or 
subglobose; amyloid; smooth or minutely 
roughened. Comments: Edible. Compare 
with Hericium coralloides (above). 


HOHENBUEHELIA ANGUSTATA (BERKELEY) SINGER 


Ecology: Saprobic on well-decayed wood of hardwoods; growing gregariously; 
summer and fall; widely distributed. Cap: 1-6 cm across; convex, becoming pla- 
no-convex; fan-shaped to spoon-shaped in outline (or occasionally rolled into a fun- 
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nel shape); rubbery and moist; bald overall, 
but sometimes finely hairy when young and 
usually featuring whitish fuzz near the point 
of attachment; whitish to beige or watery 
brownish; the margin at first inrolled. Gills: 
Close or crowded; whitish, becoming yel- 
lowish to dull tan. Stem: True stem absent, 
but a tiny pseudostem is usually present, at- 
tached to white rhizomorphs. Flesh: Whit- 
ish to brownish; rubbery. Odor and Taste: 
Mealy. Chemical Reactions: KOH negative 
on cap. Spore Print: White. Microscopic 
Features: Spores 3—5.5 um; broadly ovoid 
to subglobose or globose; smooth; inamy- 
loid. Pleurocystidia (“metuloids”) abundant; 
lanceolate to broadly fusoid; with thick 
(2-3.5 um) walls and apical encrustations. Comments: Compare with Crepidotus 
applanatus (p. 164), which has a brown spore print and does not smell mealy. Cys- 
tidia of this species are illustrated on p. 16. 


HOHENBUEHELIA ATROCOERULEA VAR. GRISEA 


Ecology: Saprobic on the deadwood 
of hardwoods and (less often) conifers; 
growing gregariously or in shelf-like clus- 
ters; summer and fall; widely distributed. 
Cap: 2—5 cm across; convex, becoming 
plano-convex; fan-shaped to semicircular 
or kidney-shaped in outline; rubbery and 
moist; bald, or finely fuzzy in places, es- 
pecially toward the point of attachment; 
nearly black at first, becoming blackish 
brown to dark brown and eventually dry- 
ing out and fading to tan or beige. Gills: 
Close or nearly distant; whitish, becoming 
dull yellowish. Stem: Absent, but a tiny 
pseudostem is occasionally present. Flesh: 
Whitish to brownish; rubbery. Odor and 
Taste: Odor mealy or not distinctive; taste 
mealy. Spore Print: White. Microscopic Features: Spores 6—9 x 3—4.5 um; ellip- 
soid; smooth; inamyloid. Pleurocystidia (“metuloids”) lanceolate to fusoid; with 
thick (2-6 um) walls; often developing heavy apical encrustations. Comments: 
Hohenbuehelia mastrucata (see Kuo and Methven 2010) is similar but features prom- 
inent gelatinous spines on its cap. 
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HOHENBUEHELIA PETALOIDES 


Ecology: Saprobic; growing alone, gregariously, or in clusters, usually on the ground; 
often in the vicinity of woody debris; often found in gardens, parks, lawns, and 
so on, but also found in woods; summer 
and fall; widely distributed. Cap: 2-7 cm 
across; shoehorn-shaped, or rolled into a 
funnel shape; rubbery and moist; usually 
bald, but sometimes with fine white fuzz 
in places; beige to grayish brown or yellow 
brown. Gills: Running down the stem; 
close or crowded; whitish, becoming dull 
yellowish. Stem: Present but hard to de- 
fine precisely, since it is continuous with 
the cap; brownish above, white and fuzzy 
below. Flesh: Whitish; rubbery. Odor and 
Taste: Mealy. Chemical Reactions: KOH 
negative on cap. Spore Print: White. Mi- 
croscopic Features: Spores 5—9 x 3—5 um; 
ellipsoid; smooth; inamyloid. Pleurocystidia 
(“metuloids”) abundant; lanceolate to fu- 
soid; with thick walls; developing apical encrustations. Comments: Also known as 
Hohenbuehelia geogenia. Compare with Lentinellus micheneri (p. 256), which features 


serrated gill edges and amyloid spores, and grows directly from wood. Occasional 
specimens of Hohenbuehelia angustata (p. 205) become shoehorn-shaped, but that 
species grows directly from wood and features smaller, globose spores. 


HUMARIA HEMISPHAERICA 


Ecology: Saprobic; growing alone or gre- 
gariously on well-decayed wood or on 
the ground; summer and fall; widely dis- 
tributed. Fruiting Body: Goblet-shaped 
when young, becoming more broadly cup- 
shaped and reaching a width of 2-3 cm 
when mature; upper surface white or pale 
bluish, bald; undersurface densely hairy 
with prominent hairs that extend above 
the margin of the cup, brown; without a 
stem; flesh brownish or pale, brittle. Mi- 
croscopic Features: Spores 20—24 x 10-12 
um; finely warty; ellipsoid; usually with 2 
oil droplets that break up at maturity. Hairs 
brown in KOH, septate. Comments: Jaf- 
nea semitosta (see Kuo and Methven 2010) 
is similar but larger, reaching 7 cm across. 
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HYDNELLUM CAERULEUM (HORNEMAN) KARSTEN 


Ecology: Mycorrhizal with conifers; growing alone or gregariously; summer and 
fall; northern Midwest. Cap: Usually single, but occasionally fused with other caps; 
3-15 cm wide; top-shaped to convex, becoming flat or shallowly depressed; some- 
what velvety; sometimes ridged or pitted; when fresh and young white to whitish or 
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very pale yellowish, but usually with 
a bluish cast, becoming dingy tan to 
brownish over the center or overall; 
the pale margin often bruising blue. 
Undersurface: Running down the 
stem; covered with crowded spines 
that are 3-6 mm long; whitish to pale 
grayish at first, becoming brownish 
to brown. Stem: 2—5 cm long; 1-3 
cm thick at apex; more or less cylindric, or with a slightly swollen base; orange to 
orangish. Flesh: Whitish to orangish or brownish, with zones of blue or brown; 
tough but pliant. Odor and Taste: Mealy. Chemical Reactions: KOH olive green 
to blackish or purplish black on flesh. Spore Print: Brown. Microscopic Features: 
Spores 5—6.5 x 4.5-5.5 um; subglobose to irregular; with low warts. Clamp con- 
nections absent. Comments: Compare with Phellodon alboniger (p. 306). 


HYDNELLUM CONCRESCENS (PERSOON) BANKER 


Ecology: Mycorrhizal with hardwoods (especially oaks); growing alone or gregari- 
ously; summer and fall; widely distributed. Cap: Often fused with other caps; 2-10 
cm wide; plano-convex, becoming flat or shallowly depressed; finely velvety or 
nearly bald; not infrequently developing pits, radially arranged ridges, or elaborate 
outgrowths; brownish pink to pinkish brown, sometimes fading to nearly whit- 


ish; with concentric zones of texture and/or color; 
the fresh margin bruising dark brown to black. Un- 
dersurface: Running down the stem; covered with 
crowded spines that are 1-3 mm long; whitish at first, 
becoming brownish to brown. Stem: 2—4 cm long; 
0.5-2 cm thick at apex; often swollen and velvety or 
spongy, especially toward the base. Flesh: Pinkish to 
brownish, often with zones of these shades; tough 
but pliant. Odor and Taste: Odor not distinctive, 
or mealy; taste mild or mealy. Chemical Reactions: 
KOH on flesh blue green to olive, then slowly gray 
to black, or promptly black. Spore Print: Brown. 
Microscopic Features: Spores 4-7 pm; 
subglobose to irregular; prominently nod- 
ulose. Clamp connections absent. Com- 
ments: Hydnellum scrobiculatum is similar 
but grows under conifers and features an 
azonate cap. Compare with Hydnellum 
spongiosipes (below), which features longer 
spines, a spongy, swollen stem base, an azo- 
nate, rugged, or pitted cap surface that is 
not ridged or decorated with outgrowths, 
2-layered flesh, and tuberculate spores. 


HYDNELLUM SPONGIOSIPES 
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Ecology: Mycorrhizal with oaks (especially white oak) and other hardwoods; growing 
alone or gregariously; summer and fall; widely distributed. Cap: Single or fused with 


other caps; 2-10 cm wide; convex, becoming broadly 
convex to flat; cinnamon brown to dark brown; vel- 
vety; sometimes rugged or pitted; paler areas bruis- 
ing dark brown. Undersurface: Running down the 
stem; covered with crowded spines that are 4-7 mm 
long; pale to lilac brown; sometimes bruising dark 
brown; darker brown in age. Stem: 3—10 cm long; 
1-3 cm thick at apex; club-shaped; swollen and much 
thicker below; spongy; dark brown; velvety. Flesh: 
2-layered. Upper layer pale brown and fairly soft; 
lower layer dark brown to purplish brown and corky. 
Odor and Taste: Odor mealy or not distinctive; taste 
mealy or mild. Chemical Reactions: KOH on flesh 
olive green to blackish or slowly black. Spore Print: 
Brown. Microscopic Features: Spores 4.5-7 x 4-5.5 
um; subglobose or irregular; prominently tuberculate. 
Clamp connections absent. Comments: Compare 
with Hydnellum concrescens (pp. 208-9, above). 
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HYDNUM REPANDUM 


Ecology: Mycorrhizal with hardwoods or 
conifers; growing alone or gregariously; 
summer and fall; widely distributed. Cap: 
2-17 cm wide; broadly convex, becoming 
flat with a central depression; the margin 
inrolled at first; dry; bald, but softly leath- 
ery; dull orange tan or paler. Undersur- 
face: Running down the stem; covered 
with spines that are 2-7 mm long; pale or 
dull orange; bruising dark orange or yel- 
lowish brown. Stem: 3—10 cm long; 1-3 
cm thick; sometimes somewhat off-cen- 
ter; dry; bald; whitish or colored like the 
cap; bruising orangish brown to brownish. 
Flesh: Whitish; often discoloring yellow- 
ish when exposed or bruised. Odor and 
Taste: Taste mild or peppery; odor mild. 
Spore Print: White. Microscopic Fea- 
tures: Spores 6.5-9 x 5.5-8 um; broadly 
ellipsoid to subglobose; smooth. Clamp 
connections present. Comments: Also 
known as Dentinum repandum. Sometimes 
called the “hedgehog mushroom.” Edible 
and very good. Hydnum umbilicatum is a very similar 
species found in northern conifer bogs; it features a cen- 


trally depressed, smaller cap. 


HYGROCYBE CANTHARELLUS 


Ecology: Saprobic under hardwoods or conifers; growing alone or gregariously; 
summer and fall; widely distributed. Cap: 1-3.5 cm; convex, remaining so or devel- 
oping a central depression; dry; silky, developing tiny scales with age; reddish orange, 
orange, or pale orange; fading with age. Gills: Running 
down the stem; distant or nearly so; orange to yellow, but 
usually paler than the cap. Stem: 3—10 cm long; 2-8 mm 
thick; colored like the cap, or paler; whitish to yellowish 
at the base; equal; dry. Flesh: Colored like the cap; thin. 
Odor and Taste: Not distinctive. Spore Print: White. 
Microscopic Features: Spores 7—12 x 4—6 pm; smooth; 
ellipsoid. Gill tissue parallel. Comments: Compare with 
Hygrocybe miniata (p. 212), which has a scarlet cap when 
young and fresh, attached gills that do not run down the 
stem, a shorter stem, and smaller spores. 


HYGROCYBE CONICA 


Ecology: Saprobic under hardwoods or conifers; 
growing alone or gregariously; spring through fall; 
widely distributed. Cap: 2—7 cm; sharply to broadly 
conic or sometimes convex, with a conic central 
point; sticky when fresh, but soon dry; bald or finely 
hairy in age; scarlet to reddish orange, often with 
olive to greenish tints; bruising and discoloring black 
with age. Gills: Nearly free from the stem; close; 
thick; whitish, becoming yellowish orange or olive 
yellow; bruising black. Stem: 6-11 cm long; 5—10 
mm thick; colored like the cap, but white at the base; 
equal; moist but not sticky; splitting; often grooved 
lengthwise or twisted; hollow; bruising black. Flesh: 
Colored like the cap; thin; slowly blackening. Odor 
and Taste: Not distinctive. Chemical Reactions: 
KOH negative on cap. Spore Print: White. Microscopic Features: Spores 9-12 x 
5.5-6.5 pm; smooth; ellipsoid. Gill tissue parallel. Comments: Sometimes called 
the “witch's hat.” The colors of this mushroom are variable and range from scarlet 
to orange or orangish yellow. Compare with Hygrocybe cuspidata (below) and Hy- 
grocybe persistens (p. 212), neither of which bruises black. 


HYGROCYBE CUSPIDATA 


Ecology: Saprobic under hardwoods or conifers; growing gregariously; spring 
through fall; widely distributed. Cap: 2-7 cm; conical, expanding a little in age; 
sticky when fresh; the margin often upturned and splitting in age; scarlet red when 
fresh, fading to orange. Gills: Free from the stem or slightly attached to it; close or 
almost distant; thick by maturity; pale orange or orangish yellow; often with eroded 
edges in age. Stem: 5—9 cm long; 5—10 mm thick; equal or slightly tapering to apex; 
dry; bald, but often becoming grooved lengthwise; becoming hollow; colored like 
the cap or paler; whitish near the base. Flesh: Yellowish or whitish; thin; sometimes 
turning grayish near the cap margin or in the stem 
base a few hours after being sliced. Odor and Taste: 
Not distinctive. Spore Print: White. Microscopic 
Features: Spores 8-12 x 4—6.5 um; smooth; ellip- 
soid. Gill tissue parallel. Comments: Compare with 
Hygrocybe conica (above), which bruises and discolors 
black, and with Hygrocybe persistens (p. 212), which 
is yellow or orange. Some mycologists do not recog- 
nize Hygrocybe cuspidata as a distinct species from 
Hygrocybe persistens, since it differs primarily in color. 
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HYGROCYBE MINIATA 


Ecology: Saprobic in hardwood forests and in mixed woods; on soil or in moss; 
sometimes on rotting logs; growing gregariously; summer and fall; widely distrib- 


uted. Cap: 2—4 cm; broadly convex, with an incurved 
margin when young; becoming broadly convex or 
nearly flat; dry or slightly moist; bald or minutely 
scaly or hairy; scarlet when young and fresh, but 
often fading to orange or yellow; the margin some- 
times thinly lined. Gills: Attached to the stem, but 
sometimes beginning to run down it; close or almost 
distant; thick; colored like the cap or paler. Stem: 3-5 
cm long; 3-5 mm thick; equal; dry; bald; colored 
like the cap but fading more slowly. Flesh: Colored 
like the cap or paler; thin. Odor and Taste: Not dis- 
tinctive. Spore Print: White. Microscopic Features: 
Spores 6-8 x 4—5 um; smooth; ellipsoid. Gill tissue 
parallel or nearly so. Comments: Defining features 
include the scarlet-colored, relatively dry, convex cap 
and the attached gills that do not run far down the 
stem. Compare with Hygrocybe cantharellus (p. 210). 


HYGROCYBE PERSISTENS 


Ecology: Saprobic under hardwoods or conifers; growing alone or scattered; spring 
through fall; widely distributed. Cap: 2-10 cm; conical when young, becoming 


bell-shaped with a central nipple; slimy to sticky; the 
margin often faintly lined when young, becoming 
uplifted and torn in age; yellow to orange. Gills: 
Free from the stem or narrowly attached to it; close 
or almost distant; thick; yellow. Stem: 6-8 cm long; 
3-6 mm thick; more or less equal; dry, greasy, or 
somewhat sticky (especially on handling); often 
becoming grooved or split lengthwise; colored like 
the cap; white near the base; the base sometimes be- 
coming grayish or blackish in age. Flesh: Yellowish; 
thin. Odor and Taste: Not distinctive. Spore Print: 
White. Microscopic Features: Spores 9-14 x 5-7.5 
um; smooth; ellipsoid. Gill tissue parallel or nearly 
so. Comments: Also known as Hygrocybe acutoconica. 
Compare with Hygrocybe cuspidata (p. 211) and with 
Hygrocybe conica (p. 211). 
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HYGROCYBE PRATENSIS 


Ecology: Saprobic; frequently found in open areas and grassy places, or in woods 
under hardwoods or conifers; growing scattered to gregariously or, occasionally, in 
small clusters; late spring through fall; widely dis- 
tributed. Cap: 2-7 cm; slightly irregular to convex 
when young, becoming convex to flat, or with an up- 
lifted margin; dry; with minute, appressed fibers, at 
least when young; orange to cinnamon orange when 
young and fresh, but soon fading to orangish buff; 
often somewhat cracked over the disc by maturity; 
the margin not lined. Gills: Running slightly down 
the stem; distant or nearly so; thick and waxy; creamy 
orangish; often with cross-veins by maturity. Stem: 
3-8 cm long; 0.5—2 cm thick; equal; bald; dry; white, 
or tinged with the cap color. Flesh: White; brittle. 
Odor and Taste: Not distinctive. Chemical 
Reactions: KOH negative on cap. Spore 
Print: White. Microscopic Features: 
Spores 5.5-8 x 3.5-5 um; smooth; ellip- 
soid or subglobose. Gill tissue interwoven. 
Comments: Also known as Camarophyllus 
pratensis and Hygrophorus pratensis. The dry 
surfaces, dull orangish colors, and distant 
gills that begin to run down the stem are 
good preliminary identification characters. 


HYGROCYBE PSITTACINA 


Ecology: Saprobic in conifer and hardwood forests; growing scattered 
to gregariously; frequently found on embankments along wooded 
roadsides; spring through fall; widely distributed. Cap: 1-3 cm; 
broadly conic to bell-shaped, becoming convex to flat; slimy, or ap- 
pearing lacquered when dried out; dark green when young, but soon 
changing to yellowish, orangish, or pinkish; finally dingy straw yellow; 
the margin thinly lined at first. Gills: Attached to the stem; almost 
distant, thick and waxy; light green, becoming reddish to yellowish. 
Stem: 3-7 cm long; 2-5 mm thick; green above or completely green 
when young, changing to yellow or orange like the cap; slimy; equal. 
Flesh: Colored like the cap; thin. Odor and Taste: Not distinctive. 
Spore Print: White. Microscopic Features: Spores 6.5—8 x 4—5 um; 
smooth; ellipsoid. Gill tissue parallel. Comments: Sometimes called 
the “parrot mushroom.” When fresh and young, this species is easily 
recognized due to its green colors and slimy surfaces, but older spec- 
imens that have lost all trace of green can be baffling. 
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HYGROCYBE PUNICEA 


Ecology: Saprobic under hardwoods or conifers; growing scattered or gregariously; 
spring through fall; widely distributed. Cap: 3-15 cm; broadly convex, soon ex- 
panding to broadly bell-shaped or bluntly conical (or 
eventually more or less flat); greasy or thinly sticky 
when fresh; smooth, or very finely rugged; dark red, 
fading to brownish red, orangish red, or buff. Gills: 
Narrowly attached to the stem; distant or nearly so; 
thick and waxy; buff to reddish or orangish; often 
with yellowish edges. Stem: 3—15 cm long; up to 1.5 
cm thick; equal or slightly tapering at either end; 


dry; stringy; usually splitting and becoming finely 
hairy; a mixture of orange, yellow, and/or red; usu- 
ally paler than the cap; often with a whitish base. 
Flesh: Thin; yellowish, or whitish near 

‘ the center. Odor and Taste: Not distinc- 

y tive. Spore Print: White. Microscopic 
EE Features: Spores 7-11 x 4.5-5.5 um; 
smooth; ellipsoid. Gill tissue parallel. 
Comments: Compare with Hygrocybe 
miniata (p. 212), which features a con- 
vex, dry cap, a shorter and narrower 
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HYGROCYBE VIRGINEA 


stem, and smaller spores. Hygrocybe coc- 
cinea is a very similar but smaller species. 


Ecology: Saprobic; growing gregariously near hard- 
woods or conifers; often in areas that have been re- 
cently cleared and then allowed to redevelop (park 
edges, roadbanks, and so on), or in thick and un- 
tended grass under dense brambles and ground cover; 
summer and fall; widely distributed. Cap: 1-7 cm; 
convex when young, becoming broadly convex to 
flat, or with a shallow central depression and an up- 
lifted margin; moist and greasy when fresh; bald; 
off-white, drying out 
to pure white from the 
margin inward; the mar- 
gin sometimes faintly 
lined. Gills: Running 
down the stem or be- 
ginning to do so; distant 
or nearly so; thick and 
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waxy; whitish. Stem: 2—9 cm long; up to 1 cm or more thick; often tapering to 
base; dry; bald or very finely hairy at maturity; whitish. Flesh: White; unchanging. 
Odor and Taste: Not distinctive. Spore Print: White. Microscopic Features: 
Spores 7-10 x 4.5-7 um; smooth; ellipsoid. Gill tissue interwoven. 


HYGROPHOROPSIS AURANTIACA 


Ecology: Saprobic, decomposing forest litter and 
woody debris; usually found under conifers; occa- 
sionally growing from well-rotted wood; growing 
alone, scattered, or gregariously; summer and fall; 
widely distributed, but more common where conifers 
occur naturally. Cap: 2-10 cm; convex, becoming 
broadly convex, flat, or shallowly depressed; dry; 
very finely velvety and soft to the touch; the margin 
initially inrolled; color variable, but usually brown, 
orange, or somewhere between (occasionally nearly 
white or black); often with a browner center and a 
margin that is more orange. Gills: Running down 
the stem; close or crowded; repeatedly forked; pale 
to bright orange. Stem: 2—10 cm long; up to 1.5 cm 
thick; more or less equal; colored like the cap; bald or 
very finely velvety. Flesh: Thin; whitish to orangish. 
Odor and Taste: Mild. Spore Print: White. Chem- 
ical Reactions: KOH reddish on cap. Microscopic 
Features: Spores 5—8 x 3—5 um; smooth; ellipsoid; dextrinoid, or with 
both inamyloid and dextrinoid spores present. Cystidia absent. Pile- 
ipellis a cutis. Comments: Not recommended for the table. Compare 
with Cantharellus cibarius (p. 131), which has false, rather than true, 
gills and does not usually associate with conifers in the Midwest; also 
with Omphalotus illudens (p. 292), which grows in dense clusters on 
wood, and Cortinarius hesleri (p. 156), which features a rusty-brown 
spore print and, when young, a cortina. 


HYGROPHORUS OCCIDENTALIS 


Ecology: Mycorrhizal with hardwoods; growing scat- 
tered to gregariously; fall; widely distributed. Cap: 
2-8 cm; convex when young, becoming broadly con- 
vex to flat, often with a central depression; slimy; 
bald, or with minute pressed-down fibers under the 
slime; whitish at first, but soon developing grayish 
to brownish shades over the center; the margin typi- 
cally remaining paler. Gills: Attached to the stem or 
running down it; distant or close; white to creamy. 


216 


Stem: 2-7 cm long; 3-10 mm thick; equal above, tapering to base; slimy, at least 
over the lower portion; with tiny white fibers over the dry apex; white or becoming 
tinged with the cap color; stuffed. Flesh: White; unchanging. Odor and Taste: 
Not distinctive. Chemical Reactions: KOH golden orange on cap. Spore Print: 
White. Microscopic Features: Spores 6-8 x 3.5—5 pm; smooth; ellipsoid; inamy- 
loid. Gill tissue divergent. Comments: Identification characters include the slimy 
white cap that becomes grayish to brownish over the center, the slimy stem, and 
the appearance under hardwoods in the fall. 


HYGROPHORUS RUSSULA 


Ecology: Mycorrhizal with oaks and other hard- 
woods; growing scattered or gregariously, sometimes 
in fairy rings or arcs; late summer and fall; widely 
distributed. Cap: 5-12 cm; convex or round when 
young, becoming broadly convex to flat; sticky at 
first, but often drying out quickly; bald, or finely 
hairy in places; the margin inrolled and soft or cot- 
tony, eventually unrolling; reddish to pinkish, of- 
ten with streaks or spots of color; bruising yellow in 
places, especially near the margin. Gills: Attached to 
the stem or beginning to run down it; close; white 
when young, but soon developing reddish spots 
or becoming pinkish overall. Stem: 3-7 cm long; 
1.5-3.5 cm thick; more or less equal; white at first 
but soon developing the colors of the cap; bald or 
finely hairy; solid. Flesh: White, or flushed with 
pink; thick; hard. Odor and Taste: Not distinctive. 
Chemical Reactions: KOH grayish to brownish on 
cap, erasing pink pigments. Spore Print: White. Microscopic Features: Spores 
6-8 x 3—4.5 um; smooth; ellipsoid. Gill tissue divergent. Comments: Edible but 
not very good. In the northern Midwest the very similar Hygrophorus purpurascens 
appears under conifers; it has a cortina-like partial veil when very young. 


HYGROPHORUS SORDIDUS 


Ecology: Mycorrhizal with oaks; growing gregar- 
iously; summer and fall; widely distributed. Cap: 
8-20 cm; convex when young, becoming broadly 
convex or nearly flat; slimy; bald; white, sometimes 
developing a dingy yellowish center with age. Gills: 
Attached to the stem or beginning to run down 
it; nearly distant; white, unchanging or becoming 
slightly yellowish with age. Stem: 6-10 cm long; up 
to 3 cm thick; more or less equal above a tapered base; 
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dry; bald or finely hairy toward the apex; whitish, becoming a little brownish where 
handled. Flesh: White; unchanging. Odor and Taste: Not distinctive. Spore Print: 
White. Chemical Reactions: KOH negative on cap. Microscopic Features: Spores 
6-8 x 4-5.5 um; smooth; ellipsoid; inamyloid. Gill tissue divergent. Comments: 
Compare with Clitocybe subconnexa (p. 143), which has crowded gills and a satiny 
sheen on the cap and stem, and with Tricholoma subresplendens (p. 380), which has 
gills attached by a notch, a dryer cap, and a mealy odor. 


HYPHOLOMA CAPNOIDES 


Ecology: Saprobic; growing in clusters on decaying 
conifer logs; common in red pine plantations after 
trimming operations; spring or late fall; widely dis- 
tributed, but more common in the northern Mid- 
west. Cap: 2-7.5 cm; convex to broadly convex; 
sometimes with an incurved margin when young; 
often with partial veil remnants on the margin; bald; 
dry; usually orange brown to cinnamon brown, but 
sometimes yellowish or brownish; sometimes paler 
toward the margin. Gills: Attached to the stem or 
pulling away from it; whitish to pale gray at first, 
becoming darker gray and eventually nearly purple 
brown; close. Stem: 5—10 cm long; 5—10 mm thick; 
usually tapering to base; bald, or with small partial 
veil fibrils in a ring zone near the cap; colored like the 
cap, paler. Flesh: Pale; thin. Odor and Taste: Not distinctive. Spore Print: Purple 
brown. Microscopic Features: Spores 6-7.5 x 3.5—4.5 pm; ellipsoid; smooth; 
with a small pore. Pleurocystidia with refractive contents. Cheilocystidia present. 
Comments: Compare with Galerina marginata (p. 178), which has a rusty-brown 
spore print and mature gills, and with Hypholoma sublateritium (p. 218), which has 
a brick-colored cap and fruits from the wood of hardwoods. 


HYPHOLOMA FASCICULARE 


Ecology: Saprobic; growing in clusters on decaying 
logs and stumps of conifers; fall and early winter, 
sometimes in spring; widely distributed. Cap: 2-5 
cm; conical to convex at first, becoming broadly 
convex to flat; bald; dry; bright sulphur yellow to 
greenish yellow when fresh (but sometimes yellowish 
orange when young), often with a darker center; the 
margin occasionally with small partial veil fragments. 
Gills: Attached to the stem or pulling away from it; 
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close or crowded; sulphur yellow, becoming olive or 
greenish yellow, eventually dusted with spores and 
spotted purplish brown to blackish. Stem: 5-12 cm 
long; 3-10 mm thick; more or less equal, or tapering 
to base, bright yellow to tawny, developing rusty- 
brown stains from the base upward; sometimes with a 
faint ring zone. Flesh: Thin; yellow. Odor and Taste: 
Odor not distinctive; taste bitter. Spore Print: Purple 
brown. Microscopic Features: Spores: 6-8 x 3.5-5 
um; ellipsoid; smooth; with a pore. Pleurocystidia 
ventricose to mucronate, often with a long neck; 
with refractive contents. Cheilocystidia fusoid-ven- 
tricose. Comments: The yellow colors, bitter taste, 
purple-brown spore print, and habitat on the wood 
of conifers are good field characters. 


HYPHOLOMA SUBLATERITIUM 


Ecology: Saprobic; growing in clusters on decaying hardwood logs and stumps; fall; 
widely distributed. Cap: 4-10 cm; convex to broadly convex, or occasionally nearly 
flat in age; with an incurved margin when young; 
bald; dry or moist; brick red, paler on the margin. 
Gills: Attached to the stem; close or crowded; whit- 
ish to pale gray at first, becoming purple gray. Stem: 
5-10 cm long; 0.5-1.5 cm thick; more or less equal; 
often twisted due to clustered growth pattern; bald 
or a little shaggy; sometimes with a faint ring zone 
near the top; whitish above, reddish below; some- 
times bruising and staining yellow. Flesh: Firm; 
cream-colored. Odor and Taste: Odor not distinc- 
tive; taste mild to bitter. Spore Print: Purple brown 
to purple black. Microscopic Features: Spores 6-7.5 
x 3.5-4.5 pm; ellipsoid; smooth; with an obscure 
pore. Pleurocystidia with refractive contents. Chei- 
locystidia present. Comments: 
Compare with Galerina mar- 
ginata (p. 178), which features 
a rusty-brown spore print, 
and with Hypholoma capnoides 
(p. 217), which grows on the 
wood of conifers. 
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HYPOMYCES LACTIFLUORUM 


Ecology: Parasitic on species of 
Russula and Lactarius; growing 
alone or gregariously in woods; 
summer and fall; widely distrib- 
uted. Fruiting Body: A hard, or- 
ange covering; attacking the host 
rapidly and soon engulfing it en- 
tirely; the surface dotted with tiny 
pimples. Microscopic Features: 
Spores 35—50 x 4—5 um; fusiform; 
warty; colorless; septate. Com- 
ments: Edible, but care should be 
taken to identify the host as an ed- 
ible species. 


HYPOMYCES LUTEOVIRENS 


Ecology: Parasitic on various spe- 
cies of Russula, which have diverse 
habitats; summer and fall; widely 
distributed. Fruiting Body: A 
powdery, mold-like covering over 
the gills and stem of the host; yel- 
low to yellowish green; becoming 
hard and pimply. Microscopic 
Features: Spores 30-36 x 4.5-5.5 


um; without septa. 


HYPSIZYGUS ULMARIUS 


Ecology: Saprobic; growing alone or in small groups 
from branch scars of living hardwoods (especially 
elms); summer and fall; widely distributed. Cap: 
5-15 cm; convex, becoming plano-convex or nearly 
flat; bald, but often cracking with age to form tiny 
scales; whitish to pale tan. Gills: Attached to the 
stem; close or nearly distant; whitish, becoming 
cream. Stem: Sometimes slightly off-center; 5—10 
cm long; 1-2.5 cm thick; dry; bald or finely hairy; 
whitish; solid. Flesh: Firm; white. Odor and Taste: 
Not distinctive. Chemical Reactions: KOH nega- 
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tive on cap. Spore Print: White. Microscopic Features: Spores 5—6 pm; globose; 
smooth; inamyloid. Pileipellis a cutis. Clamp connections present. Comments: 
Edible. Compare with Pleurotus dryinus (p. 314), which features a partial veil and 
a densely hairy stem and which yellows with age. 


INFUNDIBULICYBE GIBBA 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously; primarily found under hardwoods (espe- 
cially oaks), but sometimes reported under conifers; 
summer and fall; widely distributed. Cap: 3—9 cm; 
at first flat or with a central depression, becoming 
deeply vase-shaped; bald; dry or slightly tacky; tan, 
pinkish tan, or flesh-colored; fading with age; some- 
times with a wavy margin in maturity. Gills: Running 
down the stem; close or crowded; white or pale cream. 
Stem: 2.5-8 cm long; up to 1 cm thick; equal; dry; 
bald; whitish, off-white, or a very pale version of the 
cap color; base often covered with white mycelium. 
Flesh: Thin; whitish. Odor and Taste: Taste mild; 
odor sweet, or not distinctive. Spore Print: White. Microscopic Features: Spores 
5-9 x 3.5-6 um; lacrymoid; smooth; inamyloid. Cystidia absent. Pileipellis a cutis. 
Clamp connections present. Comments: Also known as Clitocybe gibba. 


INOCYBE ADAEQUATA 


Ecology: Mycorrhizal with hardwoods; growing alone, scattered, or gregariously, 
often in disturbed ground (pathsides, the edges of woods, and so on); summer and 
fall; widely distributed. Cap: 3—8 cm; conical to bell-shaped, becoming broadly 
bell-shaped; dry; radially hairy; purplish brown to reddish brown, somewhat darker 
over the center; the margin usually splitting and the surface usually becoming radi- 
ally separated. Gills: Attached to the stem but sometimes pulling away from it in 
age; close; white, becoming brownish with maturity (and then often with whitish 
edges); sometimes discoloring pinkish to reddish. Stem: 3—8 cm long; up to 1.5 cm 
thick; equal, or with a swollen base; dry; hairy; whitish 
above, becoming pinkish to pinkish lilac below; some- 
times bruising pinkish red. Flesh: Whitish overall, 
but often pinkish or pale lilac in places. Odor: Mildly 
mealy, fruity, or unpleasant. Chemical Reactions: 
KOH negative on cap. Spore Print: Brown. Micro- 
scopic Features: Spores 9-15 x 5—8 um; more or less 
ellipsoid; smooth. Pleurocystidia absent. Cheilocys- 
tidia cylindric to clavate; thin-walled. Comments: 
Also known as Jnocybe jurana. Best identified with 
microscopic analysis of spores and cystidia. 
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INOCYBE CALOSPORA 


Ecology: Mycorrhizal with hardwoods; growing gregariously, 
often in groups of about a dozen mushrooms; summer and 
fall; widely distributed. Cap: 1-3 cm; conical at first, becom- 
ing broadly bell-shaped or flat with a pointy central bump; 
dry; scaly; dark brown to brown. Gills: Attached to the stem 
(sometimes by a notch) or nearly free from 
it; close or nearly distant; whitish to pale 
tan, becoming medium brown or cinnamon 
brown, with white edges. Stem: 2—6 cm long; 
up to 3 mm thick; more or less equal, with a 


small basal bulb; dry; very finely hairy; usu- 
ally pale cinnamon brown to pale reddish 
brown (sometimes whitish or dark brown); 
fairly tough; basal mycelium white. Flesh: 
Yellowish to brownish; insubstantial. Odor: 
Slightly sweet and fragrant, or not distinc- 
tive. Chemical Reactions: KOH negative to 
slightly pinkish on cap. Spore Print: Brown. 
Microscopic Features: Spores 9.5-13.5 x 
8.5-11 um (including ornamentation); sub- 
globose; covered with prominent spines 2-3 
um long. Pleurocystidia scattered; fusoid or clavate, often with a flattened apex; 
thick-walled; sparsely apically encrusted. Comments: Best identified with micro- 
scopic analysis of spores and cystidia. 


INOCYBE FIBROSA 


Ecology: Mycorrhizal; growing gregariously 
in hardwood lowlands; summer and fall; 
widely distributed. Cap: 4-10 cm; broadly 
bell-shaped, becoming broadly convex, with 
a central bump; dry; silky; whitish, some- 
times developing yellowish stains; the margin 
often splitting when mature. Gills: Attached 
to the stem (sometimes by a notch) or nearly 
free from it; close; whitish, becoming gray- 
ish brown and eventually medium brown to 
cinnamon brown. Stem: 4-8 cm long; up to 
about 1.5 cm thick; more or less equal, with a 
slightly swollen base; dry; silky or bald; whit- 
ish, developing yellowish to grayish stains 
and discolorations. Flesh: Whitish. Odor: 
Spermatic. Chemical Reactions: KOH 
negative on cap. Spore Print: Dull brown. 
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Microscopic Features: Spores 9-13 x 5-7 um; angular; nodulose. Pleurocystidia 
cylindric or subfusiform; thick-walled; sometimes apically encrusted. Comments: 
We adhere to the concept of Inocybe fibrosa in the sense of Kauffman (1918, 1924), 
which may be distinct from the European species. The large size (for the genus), 
the white colors, and the microscopic features are distinctive. 


INOCYBE GEOPHYLLA 


Ecology: Mycorrhizal with hardwoods and conifers; 
growing alone, scattered, or gregariously; summer 
and fall; widely distributed. Cap: 1-4 cm; conical at 
first, becoming broadly bell-shaped or broadly con- 
vex; dry; silky or almost bald; whitish; the margin 
often splitting when mature. Gills: Attached to the 
stem, sometimes by a notch; close; whitish, becoming 
grayish brown and eventually medium brown; covered 
at first by a white cortina. Stem: 1-6 cm long; up to 
about 5 mm thick; more or less equal; dry; silky; whit- 
ish; fairly firm. Flesh: Whitish; insubstantial. Odor: 
Spermatic, or sometimes not distinctive. Chemical 
Reactions: KOH negative on cap. Spore Print: Dull 
brown. Microscopic Features: Spores 8-10 x 4.5—6 
um; more or less ellipsoid; smooth. Cystidia fusoid or 
fusoid-ventricose, often with a flattened apex; abun- 
dant; thick-walled; apically encrusted. Comments: 
Compare with [nocybe fibrosa (p. 221), which is larger 
and features different microscopic characters. 


INOCYBE LACERA 


Ecology: Mycorrhizal with conifers or hardwoods; growing alone, scattered, or 
gregariously; summer and fall; widely distributed. Cap: 1.5—4 cm; convex to conical, 
becoming broadly convex or broadly bell-shaped; dry; 
densely hairy or scaly, becoming cracked and lacerated; 
brown; sometimes with pale remnants of the cortina 
along the margin. Gills: Attached to the stem; close 
or crowded; pale at first, becoming brownish with 
maturity (and then usually with whitish edges); at 
first sparsely covered by an ephemeral cortina. Stem: 
1—4 cm long; up to 0.5 or 

3 \ nearly 1 cm thick; more 
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ish; rarely with a thin ring zone resulting 
from the cortina. Flesh: Whitish or tan. 
Odor: Not distinctive. Chemical Reac- 
tions: KOH gray on cap. Spore Print: 
Brown. Microscopic Features: Spores 
12-17 x 4.5-6 pm; long-ellipsoid or 
nearly cylindric; smooth. Pleurocystidia 
fusiform or fusoid-ventricose; walls 1-3 
um thick; often apically encrusted. Chei- 
locystidia similar to pleurocystidia. Com- ; 
ments: Best identified with microscopic 
analysis of spores and cystidia. 


INOCYBE LILACINA (PECK) KAUFFMAN 


Ecology: Mycorrhizal with hardwoods and conifers; growing 
alone, scattered, or gregariously; late summer and fall; widely 
distributed. Cap: 1.5—4 cm; conical to bell-shaped, becoming 
broadly bell-shaped; dry; silky or bald; purple to lilac overall, but 
often mottled with pinkish, whitish, or brownish hues; some- 
times fading to nearly white overall when old or exposed to di- 
rect sunlight; the margin often inrolled somewhat when young, 
and usually splitting when mature. Gills: Attached to the stem, 
sometimes by a notch; close; whitish or pale lilac, 
becoming grayish brown and eventually brown with 
pale edges; covered at first by a white cortina. Stem: 
3—6 cm long; up to 1 cm thick; equal, or enlarged 
toward the base; dry; finely hairy; lilac or whitish; 
the base whitish; sometimes with a faint ring zone. 
Flesh: Whitish or lilac. Odor: Spermatic. Chemi- 
cal Reactions: KOH negative on cap. Spore Print: 
Brown. Microscopic Features: Spores 7—9 x 4—5.5 
um; more or less ellipsoid; smooth. Pleurocystidia 
fusoid-ventricose; abundant; thick-walled; apically 
encrusted. Cheilocystidia similar to pleurocystidia. 
Comments: Also known as Jnocybe geophylla var. li- 
lacina. Compare with Cortinarius iodeoides (p. 157), 
which features a rusty-brown spore print, roughened 
spores, and a cap that sometimes develops yellow- 
ish spots but does not usually become mottled with 
brownish and whitish areas. 
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224 


INOCYBE RIMOSA 


Ecology: Mycorrhizal with hardwoods or 
conifers; growing alone, scattered, or gre- 
gariously; summer and fall; widely distrib- 
uted. Cap: 2-8 cm; conical to bell-shaped, 
becoming broadly bell-shaped, usually 
with a sharp and distinct central bump; 
dry; silky or finely hairy; straw yellow to 
yellowish or yellowish brown; the margin 
splitting and the surface becoming radially 
separated. Gills: Attached to the stem but 
sometimes pulling away from it in age; close 
or crowded; whitish, becoming grayish and 
then brownish with maturity (sometimes 
developing a greenish cast). Stem: 3—9 cm 
long; up to 1 cm thick; more or less equal, 
without a swollen base; dry; bald or finely 
silky; sometimes twisted or grooved; whitish 
or pale yellowish. Flesh: Whitish; insubstan- 
tial. Odor: Spermatic, mealy, or not distinc- 
tive. Chemical Reactions: KOH negative 
on cap. Spore Print: Brown. Microscopic 
Features: Spores 9.5-14.5 x 6-8.5 um; ellipsoid; 
smooth. Pleurocystidia absent. Cheilocystidia cylin- 
dric to nearly clavate; thin-walled. Comments: Also 
known as Inocybe fastigiata. Best identified with mi- 
croscopic analysis of spores and cystidia. 


INONOTUS DRYADEUS 


Ecology: Parasitic on living oaks; causing a white butt rot and root rot; annual; grow- 
ing alone, gregariously, or in shelving clusters; summer and fall; widely distributed. 
Cap: Up to 40 cm across; semicircular, kidney-shaped, 
cushion-shaped, or irregular; usually convex; finely 
velvety, becoming bald with age; often lumpy; buff to 
dull yellow, becoming brown with age; often exuding 
drops of amber liquid when fresh, especially along the 


margin; the margin thick. Pore Surface: Buff to yel- 
lowish when young, becoming brown; bruising slowly 
brown; exuding drops of 
amber liquid when fresh 
and young; with 4—6 cir- 
cular to angular pores per 
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mm; tubes to 2 cm deep. Stem: Absent. Flesh: Yellowish brown becoming reddish 
brown; soft, becoming leathery or corky; zoned. Chemical Reactions: Flesh black 
with KOH. Spore Print: Yellowish to brownish. Microscopic Features: Spores 6-8 
x 5-7 pm; smooth; subglobose; hyaline in KOH; dextrinoid. Setae usually present, 
but sometimes very rare; usually curved. Hyphal system monomitic. Comments: 
‘The positioning at the base of the tree, dull yellow cap, and buff pore surface that 
bruises brown are good field characters. 


ISCHNODERMA RESINOSUM (SCHRADER) KARSTEN 


Ecology: Saprobic on the deadwood of hardwoods and conifers; annual; caus- 
ing a whitish to yellowish rot that separates the annual rings in the wood and 
often smells of anise; appearing on recently fallen wood and on wood that has 
been down for several years, but not typically on 
well-rotted wood; growing alone, gregariously, or in 
overlapping clusters; usually appearing in fall; widely 
distributed. Cap: Usually present and well devel- 
oped, but sometimes present merely as a folded-over 
edge above a spreading pore surface, and occasionally 
almost entirely absent; up to 20 cm across; irregu- 
larly bracket-shaped or kidney-shaped; broadly con- 
vex; when young quite thick and fleshy, with a pale 
brownish, finely velvety surface and a thick white 
margin that can be adorned with water droplets in 
wet weather; in maturity becoming dark brown, 
sometimes with zones of color, fairly bald, dry, and 
tough. Pore Surface: When young, whitish, soft, 
promptly bruising brown; in maturity pale brown 
and hard; with 4—6 angular or round 
pores per mm; tubes to 1 cm deep. 
Stem: Absent. Flesh: Whitish and 
soft at first; darkening to brownish 
or cinnamon brown, and becoming 
tougher with maturity. Odor and 
Taste: Not distinctive. Chemical 
Reactions: All parts grayish to black- 
ish with KOH. Spore Print: White. 
Microscopic Features: Spores 5—7 x 
1.5—2 pm; smooth; cylindric; inam- 
yloid. Setae absent. Hyphal system 
dimitic, with clamp connections. 
Comments: The soft flesh when young, the quickly and conspicuously bruising 
pore surface, and the KOH reaction are good identification characters. 


Photo by 
Martin Livezey 


226 


LACCARIA LACCATA 


LACCARIA AMETHYSTINA 


Ecology: Mycorrhizal with hardwoods, especially oaks and beech; 
growing alone, scattered, or gregariously; late spring and summer; 
widely distributed. Cap: 0.5-3.5 cm; broadly convex to flat, or 
developing a central depression; the margin even or inrolled, not 
lined, or slightly lined at maturity; finely hairy-scaly, or nearly 
bald; bright grayish purple, fading to buff; changing color mark- 
edly as it dries out, often resulting in 2-toned specimens. Gills: 
Attached to the stem, or rarely beginning to run down it; distant 
or nearly so; thick; dark purple or colored like the cap. Stem: 
1-7 cm long; 1-7 mm thick; equal or slightly swollen at the 
base; finely to coarsely hairy or scaly; colored like the cap; with 
lilac to whitish basal mycelium. Flesh: Insubstantial; colored like 


the cap or paler. Odor and Taste: Not 
distinctive. Chemical Reactions: KOH 
brownish on cap. Spore Print: White. 
Microscopic Features: Spores 7-10 um; 
globose; ornamented with spines 1.5-3 
um long and over 1 pm wide at their 
bases; inamyloid. Basidia 4-spored, or 
rarely 2-spored. Cheilocystidia narrowly 
cylindric, subclavate, or somewhat irreg- 
ular. Comments: The small size, thick 
purple gills, and purple cap that soon 
fades to buff are diagnostic. 


Ecology: Mycorrhizal with hardwoods or conifers; growing alone or gregariously 
(sometimes in loose clusters); spring, summer, and fall; widely distributed. Cap: 
Usually 1-4.5 cm across at maturity, but sometimes larger or smaller; convex, be- 
coming flat and sometimes uplifted; often with a central depression; the margin 


even or lined; bald to finely hairy; orangish brown, 
fading to buff; color often changing markedly as it 
dries out. Gills: Attached to the stem, or beginning to 
run down it; distant or close; pinkish, but sometimes 
developing a faintly purplish cast. Stem: 2-10 cm 
long; up to 1 cm thick; equal or tapering to base; bald 
to finely hairy; occasionally longitudinally grooved; 
colored like the cap; with white basal mycelium; be- 
coming hollow. Flesh: Thin; colored like the cap. 
Odor and Taste: Taste mild to slightly radish-like; 
odor similar. Chemical Reactions: KOH negative 
on cap. Spore Print: White. Microscopic Features: 
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Spores 7-10 um; subglobose to globose; ornamented with spines 1-2 um long and 
about 1 pm wide at their bases; inamyloid. Basidia 4-spored. Cheilocystidia usually 
present; filamentous to subclavate. Comments: Several species of Laccaria are very 
similar; see Key D (couplets 50-54, p. 37) for help separating them. 


LACCARIA LONGIPES 


Ecology: Mycorrhizal with conifers and hardwoods; 
growing alone, scattered, or gregariously in sphagnum 
bogs; fall; northern Midwest. Cap: 1-8 cm; convex, be- 
coming flat or shallowly depressed; the margin usually 
lined; finely hairy; orangish brown, fading with age. 
Gills: Attached to the stem; distant or nearly so; pinkish 
flesh color. Stem: 7-15 cm long; up to about 1 cm thick; 
equal or with a slightly enlarged base; hairy; colored 
like the cap; with whitish basal mycelium. Flesh: Thin; 
pinkish flesh color. Odor and Taste: Taste not distinc- 
tive, or slightly bitter; odor not distinctive. Spore Print: 
White. Chemical Reactions: KOH negative on cap. 
Microscopic Features: Spores 7-8 x 6-8 um; globose 
or subglobose; ornamented with spines mostly about 
1 pm long, with bases <1 um wide; inamyloid. Basidia 
4-spored. Cheilocystidia absent. Comments: Several 
species of Laccaria are very similar; see Key D (couplets 


50-54, p. 37) for help separating them. 


LACCARIA OCHROPURPUREA 


Ecology: Mycorrhizal with hardwoods and conifers; 
growing alone, scattered, or gregariously; especially 
partial to oaks and beech, but also frequently found 
in young plantations of eastern white pine; common; 
late summer and fall; widely distributed. Cap: 3.5—12 
cm; broadly convex, becoming flat and sometimes up- 
lifted; often with a central depression; the margin even 
or inrolled, not lined; nearly bald or finely hairy-scaly; 
light lilac brown becoming light brown, fading to buff 
or nearly white. Gills: Attached to the stem, or rarely 
running slightly down it; close or nearly distant; thick; 
dark purple; in age sometimes dusted with 
white from spores. Stem: 4.5—19 cm long; 
0.5-2.5 cm thick; equal or swollen at the 
base; coarsely hairy or scaly; colored like 
the cap; with lilac basal mycelium; solid; 
sometimes discoloring brownish to reddish 


brown. Flesh: Thick; colored like the cap 
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or paler. Odor and Taste: Not distinctive. Chemical Reactions: KOH fleetingly 
orangish on cap and stem; ammonia reaction similar. Spore Print: White. Micro- 
scopic Features: Spores 7—9 pm; subglobose to globose; ornamented with spines 
1-2 um long and 1-1.5 um wide at their bases. Basidia 4-spored, or rarely 2-spored. 
Cheilocystidia narrowly cylindric, subclavate, or subcapitate. Comments: Compare 
with Cortinarius torvus (p. 160) and other purple-gilled, pale-capped species of 
Cortinarius, which have rusty-brown spore prints. 


LACCARIA OHIENSIS 


Ecology: Mycorrhizal with hardwoods; growing scattered 
to gregariously; summer and fall; possibly widely distrib- 
uted, though we have not seen it in northern areas. Cap: 
0.5-2.5 cm; convex, becoming flat and sometimes uplifted; 
often with a central depression; usually prominently lined 
or grooved; bald or finely hairy; orangish brown to dull 
reddish brown, fading to buff; changing color markedly 
as it dries out; often becoming tattered and radially torn 
with age. Gills: Attached to the stem; distant; pinkish flesh 
color. Stem: 1.5—2.5 cm long; up to 2 mm thick; equal or 
with an enlarged base; bald or finely hairy; colored like the 
cap; with white basal mycelium. Flesh: Thin; colored like 
the cap. Odor and Taste: Not distinctive. Spore Print: 
White. Microscopic Features: Spores 8—9 um; globose 
to subglobose; ornamented with spines 1.5-3 um long 
and 1 um across at the base; inamyloid. Basidia 4-spored. 
Cheilocystidia usually present; filamentous or subcapitate. 
Comments: Several species of Laccaria can appear similar 
when they are small; see Key D (couplets 50-54, p. 37) for 
help separating them. 


LACCARIA PROXIMA 


Ecology: Mycorrhizal with pines, especially in young plan- 
tations; growing scattered or gregariously; summer and fall; 
widely distributed. Cap: 1.5-7 cm; convex, becoming flat 
and sometimes uplifted; the margin inrolled at first; at first 
finely roughened, later more prominently roughened or 
scaly; reddish brown to orange brown. Gills: Attached to 
the stem; distant or nearly so; pinkish flesh color. Stem: 
2.5-8 cm long; up to 1 cm thick; equal or with an enlarged 
base; finely or prominently hairy and shaggy; colored like 
the cap (sometimes with a darker base); with white basal 


Spore print 


mycelium. Flesh: Thin; colored like the 
cap or paler. Odor and Taste: Not distinc- 
tive. Chemical Reactions: KOH negative 
on cap. Spore Print: White. Microscopic 
Features: Spores 8-11 x 7—9 um; ellip- 
soid; spines mostly 0.5-1 um long. Basidia 


THE MUSHROOMS 229 


Spores 


4-spored. Cheilocystidia filamentous to subclavate or subcapitate. Comments: 
Several species of Laccaria are very similar; see Key D (couplets 50-54, p. 37) for 


help separating them. 


LACCARIA TRULLISSATA (ELLIS) PECK 


Ecology: Mycorrhizal, usually with pines; growing scattered or gregariously in 
sand dunes; late summer and fall; along the Great Lakes. Cap: 2-7 cm; convex, 


becoming flat and sometimes depressed; the 
margin often inrolled, not lined; finely hairy 
to finely scaly or more prominently rough- 
ened; purplish when young but soon reddish 
brown, brownish, or buff. Gills: Attached to 
the stem; close or nearly distant; dark pur- 
ple. Stem: 4—9 cm long; up to about 2.5 cm 
thick; usually with an enlarged base; hairy 
and often longitudinally lined; the surface 
frequently splitting near the apex; colored 
like the cap; with purplish basal mycelium 
beneath the covering of sand; often nearly 
entirely submerged in the sand. Flesh: Pale 
purplish or whitish. Odor and Taste: Not 
distinctive. Spore Print: White. Micro- 
scopic Features: Spores 14—20 x 5.5-8 um; 
ellipsoid or broadly fusiform; roughened, 
but without the clearly defined, measurable 


spines typical of most other Laccaria species; inamyloid. Basidia 4-spored. Cheilo- 


Photo by Ron Kerner 


cystidia absent or rare; when present filamentous. Comments: Nearly unmistakable 


due to its ecology and deep purple gills. 


LACRYMARIA VELUTINA 


Ecology: Saprobic; growing alone, gregariously, or in clus- 
ters on lawns, in pastures, along roads, and in gravelly soil, 
usually near recently dead hardwood trees; sometimes in 
woods; summer through fall; widely distributed. Cap: 3-12 
cm; convex when young, expanding to broadly convex, 
flat, or very broadly bell-shaped; dry; densely hairy but 
sometimes becoming more or less bald in age; often be- 
coming radially wrinkled; the margin usually hung with 


whitish partial veil remnants, at least 
when young; yellow brown to cinna- 
mon brown or orangish brown. Gills: 
Attached to the stem or free from it; 
crowded; pale at first, later dark brown 
and mottled; with whitish edges. Stem: 
5-15 cm long; 0.5-1.5 cm thick; equal, 
or with a swollen base; hairy; with a frag- 
ile ring or a ring zone that is darkened 
by spores; white above, pale brownish 
below; hollow; basal mycelium white. 
Flesh: Thick; brownish. Odor and 
Taste: Not distinctive. Chemical Re- 


actions: KOH negative to brownish on cap. Spore Print: Dark brown to 
nearly black. Microscopic Features: Spores 8—12 x 5—8 um; ellipsoid with 
a snout-like end; warty; dark brown in KOH. Pleurocystidia clavate to 


utriform or subcylindric; often clustered in threes or fours. Cheilocystidia 
abundant; flexuous; subcylindric, with subcapitate to capitate apices. Pileipellis 
hymeniform. Comments: Also known as Psathyrella velutina and as Lacrymaria 
lacrymabunda. The hairy cap, mottled gills, and nearly black spore print are good 
field characters for this species. Recent DNA studies (Padamsee et al. 2008) suggest 
the possibility of cryptic species within the current concept of this mushroom. 


LACTARIUS ALLARDII 


Ecology: Mycorrhizal with oaks, in hardwood for- 
ests, or in pine-oak forests; growing scattered or 
gregariously; summer and fall; widely distributed, 
but more common in the southeastern Midwest. 
Cap: 4—20 cm; convex, with a shallow central de- 
pression, becoming shallowly to deeply vase-shaped; 
dry; bald; finely velvety to the touch, at least when 
young; whitish when very young or when covered 
with leaves, but soon becoming brownish pink to 
pinkish brown, and eventually darkening to brick 
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red. Gills: Attached to the stem or beginning to run 
down it; close or nearly distant; whitish, maturing 
to buff; staining greenish, then brown where dam- 
aged. Stem: 2-7 cm long; 1-3 cm thick; more or 
less equal; hard; bald; without potholes; white, or 
becoming colored like the cap; hollowing; dry. Flesh: 
White; staining purplish pink, then greenish when 
sliced. Milk: White, turning slowly greenish, then 
brownish; copious; sticky; staining tissues greenish, 
then brownish; staining white paper yellow. Odor 
and Taste: Odor fragrant, or not distinctive; taste 
strongly acrid. Spore Print: White to pale yellowish. 
Microscopic Features: Spores 7.5—10.5 x 5.5—8 um; 
subglobose to broadly ellipsoid; ornamentation under 0.5 um high, as isolated 
warts and rare, scattered connectors. Pileipellis a cutis-like tangle of elements that 
are often aggregated into upright fascicles of pileocystidia. Comments: Compare 
with Russula compacta (p. 340), which can appear similar but bruises brown and 
does not exude milk. 


LACTARIUS AQUIFLUUS PECK 


Ecology: Mycorrhizal with conifers (and rarely with 
paper birch) in boggy, wet locations; usually growing 
in sphagnum; summer and fall; northern Midwest. 
Cap: 3-13 cm; convex, with an inrolled margin when 
young, becoming broadly convex, flat, or shallowly 
depressed, with an even margin; dry; bald or finely 
velvety at first, becoming rough or subscaly; some- 
what variable in color but usually some version of 
light brown. Gills: Attached to the stem or beginning 
to run down it; close; not infrequently forked near 
the stem; whitish at first, becoming dirty yellowish 
as the spores mature, but not spotting or staining 
when sliced. Stem: 3—10 cm long; up to 2 cm thick; 
more or less equal; dry; bald or very finely velvety 
when young; without potholes but sometimes with 
watery spots; very variable in color but frequently orangish, pinkish, or orangish 
brown; usually with a thin whitish bloom and thus darker where handled (though 
not actually bruising). Flesh: Pale pinkish or pale brownish, becoming dingy with 
age but not staining on exposure. Milk: Scant; watery; not staining tissues. Odor 
and Taste: Odor (of mature specimens, or on drying) strongly of curry or burned 
maple syrup; taste mild or slowly, slightly acrid. Spore Print: Creamy white to 
pale orangish yellow. Microscopic Features: Spores 6—9 x 5-7.5 um; broadly 
ellipsoid; ornamentation up to 1 pm high as amyloid spines and ridges that form 
a nearly complete reticulum. Pileipellis a dense tangle of repent and erect hyphae. 
Comments: Also known under the European species name Lactarius helvus. 
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LACTARIUS AREOLATUS 


Ecology: Mycorrhizal with oaks and with hop horn- 
beam; growing scattered or gregariously; summer 
and fall; widely distributed. Cap: 2-7 cm; convex 
to bell-shaped, quickly becoming flattened or cen- 
trally depressed; moist or dry; bald at first, but soon 
becoming roughened-scurfy and wrinkled; dark red- 
dish brown to orangish brown when very fresh and 
young, becoming burnt orange to pinkish brown or 
orangish brown; the margin becoming lined and/or 
scalloped. Gills: Beginning to run down the stem; 
close or nearly distant; creamy to pale yellowish at 
first, developing cinnamon spots and eventually 
discoloring cinnamon; not staining from the milk. 
Stem: 2—9 cm long; up to about 1 cm thick; more 
or less equal; bald; without potholes; colored like 
the cap, or paler; hollow; dry. Flesh: Pale orangish 
to pale cinnamon; brittle; not staining when sliced. 
Milk: Watery to whey-like; not staining tissues; not 
staining white paper. Odor and Taste: Odor not 
distinctive, or slightly to strongly fragrant (even, at times, a little reminiscent of 
Lactarius camphoratus, p. 233); taste mild. Spore Print: Pale yellowish. Chemical 
Reactions: Cap surface olive with KOH. Microscopic Features: Spores 6.5—9 x 5-7 
um; subglobose to broadly ellipsoid; ornamentation 0.5-1.0 mu high, as isolated 
warts and scattered but frequent ridges that do not form a complete reticulum. 
Pileipellis a hyphoepithelium with terminal elements that tend to inflate and ag- 


gregate with maturity. Comments: Compare with Lactarius camphoratus (p. 233) 
and with Lactarius subserifluus (p. 247). Lactarius rimosellus is nearly identical but 
has spores with completely isolated warts. 


LACTARIUS ARGILLACEIFOLIUS 


Ecology: Mycorrhizal with oaks; growing alone or 
gregariously; spring (it is often one of the first my- 
corrhizal mushrooms to appear in oak-hickory for- 
ests), summer, and fall; widely distributed. Cap: 3-18 
cm; convex, becoming flat or shallowly vase-shaped; 
drab cinnamon to drab lilac brown; without zones; 
bald; minutely pocked and rugged; sticky when 
fresh. Gills: Beginning to run down the stem; close 
or crowded; cream-colored when young, becoming 
dingy cinnamon with age; stained slowly brown (or 
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rarely olive to greenish) by the latex where damaged. Stem: 3—9 cm long; 1-3.5 cm 
thick; tapering to base; pale or brownish in age; dry or slightly sticky; bald; without 
potholes. Flesh: White; unchanging, or discoloring faintly tan when sliced. Milk: 
Off-white; unchanging when exposed; staining tissues brown to brownish, or rarely 
olive to greenish; over time staining white paper yellow. Odor and Taste: Odor 
not distinctive, or mildly fragrant; taste mild or slowly slightly acrid. Spore Print: 
Pale yellowish. Chemical Reactions: KOH on cap surface erasing pigments to pale 
orange or tan. Microscopic Features: Spores 8-10 x 7—8 pm; broadly ellipsoid or 
subglobose; ornamentation 0.5—1 pm high, composed of fairly isolated warts and 
ridges that sometimes form broken reticula. Pileipellis an ixolattice. Comments: 
The drab lilac-brown cap, brown-staining gills, and off-white milk are good iden- 
tification characters. 


LACTARIUS ATROVIRIDIS PECK 


Ecology: Mycorrhizal with oaks (but sometimes reported under conifers); grow- 
ing alone or gregariously; summer and fall; widely distributed. Cap: 3-15 cm; 
convex, becoming plano-convex, with a central de- 
pression; dry, or sticky in wet weather; pockmarked 
and rugged, sometimes smoother over the disc; var- 
ious shades of green, often with darker green spots 
arranged concentrically over the marginal half; the 
margin inrolled. Gills: Attached or beginning to run 
down the stem; close; pale pinkish; often bruising 
and staining greenish to brownish; frequently with 
green tints on the edges of mature gills. Stem: 2-8 
cm long; 1-2.5 cm thick; equal or tapering to the 
base; slimy when fresh, but soon dry; with many 
potholes; colored and textured like the cap; becom- 
ing hollow with age. Flesh: Whitish to pale pinkish. 
Milk: Fairly copious; creamy white; sometimes be- 
coming greenish on exposure to air. Odor and Taste: 
Odor not distinctive; taste mild or acrid. Chemical 
Reactions: KOH dark purple magenta on cap. Spore 
Print: Cream. Microscopic Features: Spores 6—9 x 
5.5-6.5 um; subglobose to broadly ellipsoid; orna- 
mentation 0.2-1.0 um high, as amyloid warts and ridges forming a broken or partial 
reticulum. Pileipellis a cutis to an ixocutis; elements pink in KOH. Comments: 
Not easily mistaken for other species. 


LACTARIUS CAMPHORATUS (BULLIARD) FRIES 


Ecology: Mycorrhizal with conifers or hardwoods; growing alone, scattered, or 
gregariously, often in moss; spring, summer, and fall; widely distributed. Cap: 
1-4 cm; convex, becoming broadly convex or centrally depressed, usually with a 
sharp central point; moist or dry; bald or very finely dusted; dark reddish brown, 
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often fading to rusty brown or orangish brown; the margin sometimes becoming 
scalloped and/or lined with age. Gills: Attached to the stem or running slightly 
down it; close or crowded; whitish to pale pinkish, often developing reddish to 
cinnamon tones with maturity, but not staining from the milk. Stem: 1.5-6 cm 
long; up to about 1 cm thick; more or less equal; bald or with fuzz near the base; 
without potholes; colored like the cap, or paler, especially toward the apex. Flesh: 
Pale cinnamon to whitish; brittle and hard; not stain- 
ing when sliced. Milk: Milky white when young and 
fresh, but sometimes whey-like or watery by matu- 
rity; not staining tissues, or, in some of our collec- 
tions, staining tissues very faintly pinkish. Odor and 
Taste: Odor sometimes indistinct when fresh, but 
usually reminiscent of maple syrup, burned sugar, 
or curry, becoming stronger when the mushroom 
is dried; taste mild or slightly bitter. Spore Print: 
Pale yellow or whitish. Chemical Reactions: KOH 
olive on cap. Microscopic Features: Spores 7—8.5 x 
6-7.5 um; subglobose to broadly ellipsoid; ornamen- 
tation 0.5-1.0 pm high, as isolated warts and scat- 
tered ridges that do not form a complete reticulum. 
Pileipellis a hyphoepithelium. Comments: There are 
many small, burnt-orange species of Lactarius in the 
Midwest. We are using the name Lactarius camphor- 
atus for the mushroom described here, but the true 
Lactarius camphoratus may be strictly European. The entire group is in need of 
contemporary study. When the odor of Lactarius camphoratus is weak, it might be 
confused with Lactarius areolatus (p. 232), which is a little larger and features a cap 
that becomes wrinkled, and with Lactarius subserifluus (p. 247), which is also a little 
larger and features a distinctively tough and skinny stem. Lactarius fragilis is similar 
but features watery milk (even when young), yellowish gills, and reticulate spores. 


LACTARIUS CHELIDONIUM VAR. 
CHELIDONIOIDES 


Ecology: Mycorrhizal with pines, especially white 
pine and red pine in young plantations; September, 
October, and November; widely distributed. Cap: 
3-12 cm; convex, becoming plano-convex to shal- 
lowly depressed or shallowly vase-shaped; sticky 
when fresh, but soon dry; bald or very finely ap- 
pressed-fibrillose; often finely roughened; dirty blu- 
ish when young, passing through stages of yellowish 
brown and dull orange; often mottled with watery 
spots of color; readily bruising dark green; in age of- 
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ten green overall; without concentric zones of color, 
or with faint zones near the margin. Gills: Beginning 
to run down the stem; close or fairly crowded; pale 
yellowish when young, becoming dirty yellowish to 
dull orange or brownish; bruising and discoloring 
green. Stem: 2—6 cm long; 1-3 cm thick; tough; more 
or less equal; dry; bald; without potholes; colored 
like the cap or paler. Flesh: Sky blue in the cap; paler 
elsewhere; sometimes orange in the stem, especially 
at the base and near the cortex. Milk: Very scant 
(likely to be observed only in very young buttons); 
dirty yellowish to yellowish brown; staining tissues 
green; staining white paper yellowish. Odor and 
Taste: Odor fragrant, or not distinctive; taste mild 
or slowly slightly peppery. Spore Print: Pale buff to 
yellowish or orangish. Chemical Reactions: KOH negative on cap. Microscopic 
Features: Spores 7—9 x 5-7 um; broadly ellipsoid; ornamentation 0.5—1 pm high, 
as amyloid warts and ridges forming a partial reticulum. Pileipellis an ixocutis. 
Comments: Compare with Lactarius deliciosus var. deterrimus (p. 236). 


LACTARIUS CONTROVERSUS PERSOON 


Ecology: Mycorrhizal with cottonwoods and other poplars (species of Populus, 
including quaking aspen and big-toothed aspen, but not the misnamed “tulip 
poplar,” Liriodendron tulipifera) and with willows; 
growing alone or gregariously, or sometimes in dense 
troops; summer and fall; northern Midwest. Cap: 
7-30 cm; at first convex, with an inrolled, slightly 
hairy margin; becoming flat with a central depres- 
sion, or vase-shaped, with an even and bald margin; 
slimy to sticky when fresh, but soon dry; rugged with 
appressed fibers; whitish overall, but often with faint 
zones of pinkish or purplish, especially near the mar- 
gin. Gills: Attached to the stem or beginning to run 
down it; thin; close or nearly crowded; sometimes 
forking near the stem; pinkish to pale pink. Stem: 
2.5-10 cm long; 1.5—4 cm thick; more or less equal, 
or tapering to the base; sticky when fresh, but soon 
dry; usually without potholes, but occasionally with 
a few; bald; eventually becoming hollow; whitish. 
Flesh: White; unchanging when sliced; fairly firm. 
Milk: White; unchanging on exposure to air; not 
staining tissues; not staining white paper. Odor and 
Taste: Odor not distinctive, or pleasantly fragrant; 
taste slowly moderately to strongly acrid. Chemical Reactions: KOH negative to 
pale yellowish on cap. Spore Print: Creamy white or pale pinkish. Microscopic 
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Features: Spores 6-7.5 x 4.5—5 pm; ellipsoid; ornamentation under 0.5 pm high, 
as amyloid warts and ridges usually forming a partial or nearly complete reticulum. 
Pileipellis an ixocutis. Comments: The pink gills and association with poplars are 


good field characters. 


LACTARIUS CORRUGIS PECK 


Ecology: Mycorrhizal with oaks and perhaps with 
other hardwoods; growing alone, scattered, or gregari- 
ously; summer and fall; widely distributed. Cap: 4—20 
cm; at first convex; becoming shallowly depressed; 
notably velvety; when young often appearing coated 
with a thin, grayish to whitish, felt-like material; in 
maturity often becoming deeply wrinkled and cor- 
rugated; usually dark brownish red to dark brick red, 
but sometimes purplish brown or dark brown. Gills: 
Attached to the stem or beginning to run down it; 
close; pale buff when young, but soon orangish to yel- 
lowish or brownish; discoloring brown where injured. 
Stem: 3-11 cm long; 1.5-3 cm thick; colored more 
or less like the cap, or paler; equal; when young with 
a felt-like coating like that on the cap; solid. Flesh: 
Whitish to yellowish; staining slowly brown when 
sliced. Milk: White; copious; unchanging when exposed to 
air; staining tissues brown; staining white paper brown. Odor 
and Taste: Odor not distinctive, or sometimes slightly fishy; 
taste mild. Chemical Reactions: KOH olive to brown on 
cap. Spore Print: White. Microscopic Features: Spores 9-13 
x 8.5-12 um; globose or subglobose; ornamentation 0.4—0.7 
um high, as widely spaced amyloid ridges forming a partial to 
complete reticulum. Pileipellis a lamprotrichoderm with a turf 
of cylindric to narrowly fusiform pileocystidia. Comments: 
Compare with Lactarius volemus (p. 250), which is usually more orange, lacks the 


felt-like coating when young, and does not usually develop a corrugated cap. 


LACTARIUS DELICIOSUS VAR. DETERRIMUS 
(GROGER) HESLER & A. H. SMITH 


Ecology: Mycorrhizal with conifers, especially white pine; growing alone, scattered, 
or gregariously in cold conifer bogs and low, wet woods; summer and fall; northern 
Midwest. Cap: 3-13 cm across; at first convex, becoming broadly convex, flat, or 
shallowly vase-shaped; slimy to sticky when wet, but often dry; the margin some- 
times inrolled when young; smooth or slightly roughened; carrot orange or orange, 
with or without concentric zones of color; stained and discolored greenish at ma- 
turity. Gills: Beginning to run down the stem; close or crowded; orange; bruising 
slowly red, then green; frequently entirely greenish at maturity. Stem: 2—7 cm long; 
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1.5-2.5 cm thick; orange; more or less equal; bald; without 
potholes; often becoming hollow; bruising and staining like 
the cap. Flesh: Pale orangish; staining slowly deep purplish 
red when sliced, especially in the stem base and over the gills. 
Milk: Orange; staining tissues slowly deep red, then green. 
Odor and Taste: Odor not distinctive; taste mild to slowly 
slightly acrid. Spore Print: Pale buff. Microscopic Features: 
Spores 7.5-9 x 6-7 um; ellipsoid; ornamentation 0.5-1.0 
um high, as amyloid warts and ridges forming a partial 
reticulum. Pileipellis an ixocutis. Comments: Edible, but 
not very good. This is Lactarius deliciosus var. deterrimus in 
the sense of Hesler and Smith (1979). However, the epithet 
deterrimus may now apply to a spruce-associated European 
species, while the true Lactarius deliciosus has been found to 
be strictly European as well, leaving no appropriate name 
for the mushroom described by Hesler and Smith. Compare 
with Lactarius chelidonium var. chelidonioides (p. 234) and 
with Lactarius thyinos (p. 249). 


LACTARIUS FUMOSUS 


Ecology: Mycorrhizal with hardwoods and conifers; growing alone, scattered, or 
gregariously; summer and fall; widely distributed. Cap: 3—10 cm; at first broadly 
convex, becoming flat or shallowly depressed; dry; bald; dull smoky brown or 
paler (occasionally nearly whitish); the margin even. Gills: 
Attached to the stem or beginning to run down it; close or 
crowded; white, becoming pale brownish with age; when 
fresh, staining pink to reddish when sliced. Stem: 4—11 cm 
long; up to 1.5 cm thick; more or less equal; bald, without 
potholes; colored like the cap or paler; often whitish near 
the base; usually bruising slowly pinkish to reddish. Flesh: 
Whitish; usually staining pink to reddish when sliced, at 
least over time, but occasionally not staining (especially 
in dry, hot weather). Milk: White; unchanging; usually 
staining tissues pink to reddish. Odor and Taste: Odor 
not distinctive; taste variable, ranging from acrid (some- 
times slowly) or peppery to mild. Spore Print: Pale cream 
to buff. Chemical Reactions: KOH negative on cap. Mi- 
croscopic Features: Spores 6-8 um; globose or subglo- 
bose; ornamentation 0.5-1.5 um high, as spines and ridges 
forming a broken to nearly complete reticulum. 
Pileipellis a trichoepithelium or, in young caps, 
nearly a trichoderm. Comments: Compare with 
Lactarius subvernalis var. cokeri (p. 249), which is 
more white and is usually smaller and more acrid, 
and with Lactarius imperceptus (p. 240). 
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LACTARIUS GERARDII 


Ecology: Mycorrhizal with hardwoods (especially oaks); also sometimes reported 
under conifers; growing alone, scattered, or gregariously; summer and fall; widely 
distributed. Cap: 3-10.5 cm; convex, with a small point in the middle, becoming 
flat with an uplifted margin, with the central point often disappearing; dry; with 

a waxy feel; often rugged and wrinkled; yellow brown to 


[a grayish brown; the margin sometimes becoming scalloped. 


` 


Gills: Running down the stem; quite distant; stark white. 
Stem: 3-8 cm long; 1-2.5 cm thick; more or less equal; dry; 
without potholes; textured and colored like the cap; some- 
times with a white apex, or sometimes with the gills run- 
ning into the brown coloration; becoming hollow. Flesh: 
White; thin; somewhat brittle. Milk: White; unchanging 
on exposure to air; not staining tissues, or staining them 
pink. Odor and Taste: Odor not distinctive; taste mild 
or slightly acrid. Chemical Reactions: KOH negative on 
cap; yellowish on flesh. Spore Print: White. Microscopic 
Features: Spores 7-10 x 7.5—9 um; globose to subglobose; 
ornamentation 0.5—0.8 pm high, as amyloid warts and 
ridges forming a partial or complete reticulum. Pileipellis 
a trichoepithelium; terminal cells long and cystidium-like; 
brown in KOH. Comments: Compare with Lactarius lign- 
yotus (p. 241), which features velvety, dark brown surfaces. 
A recent DNA study (Stubbe, Nuytinck, and Verbeken 
2010) found several cryptic species within the traditional 
concept of Lactarius gerardii. 


LACTARIUS GLAUCESCENS 


Ecology: Mycorrhizal with oaks and other hardwoods; growing scattered, gregar- 
iously, or sometimes in dense troops, often in moss; summer; widely distributed. 
Cap: 4-11 cm; broadly convex, becoming flat, shal- 
lowly depressed, or vase-shaped; dry; bald; soft; white 
or whitish, sometimes discoloring a little yellowish 
or brownish with age; the margin even. Gills: Begin- 
ning to run down the stem; very crowded; forking 
frequently; pale cream. Stem: 3—10 cm long; 1-2 cm 
thick; white; tapering to base; bald; without potholes; 
solid. Flesh: White; thick; hard; unchanging when 
sliced. Milk: Copious; white; changing slowly (some- 
times overnight) to olive green or pastel green; stain- 
ing white paper yellow overnight. Odor and Taste: 
Odor fragrant, or not distinctive; taste excruciatingly 
acrid. Chemical Reactions: KOH negative to slowly 
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pale orangish on cap. Spore Print: Creamy. Micro- 
scopic Features: Spores 6-9 x 5-6.5 um; broadly 
ellipsoid; ornamentation <0.5 um high (sometimes 
difficult to see, even with oil immersion), as isolated 
warts and lines. Pileipellis a hyphoepithelium with a 
fairly thick upper, cutis-like layer. Comments: Not 
recommended for the table. The white colors, milk 
that turns green, and very crowded gills are distinc- 
tive. Also known as Lactarius piperatus var. glaucescens. 
Lactarius piperatus is very similar but has milk that 
does not turn green. Compare with Lactarius sub- 
vellereus vat. subdistans (p. 248), which has a velvety 
cap and distant gills, and with Lactarius maculatipes 
(p. 242), which has a pale yellow zoned cap, yellow- 
ing milk, and a stem with potholes. 


LACTARIUS HYGROPHOROIDES 
BERKELEY & M. A. CURTIS 


Ecology: Mycorrhizal with oaks and perhaps with other hardwoods; growing scattered 
or gregariously; summer; widely distributed. Cap: 3—10 cm; at first convex; becoming 
flat, with a shallow central depression, or vase-shaped; often dusted with a whitish 
bloom; finely velvety; dry; the margin even, slightly 
incurved at first; often slightly rugged; evenly colored 
dull orange to cinnamon orange. Gills: Attached to 
the stem or running slightly down it; distant; whitish 
becoming cream-colored or pale yellowish; not stain- 
ing, or staining brownish where damaged, sometimes 
with a lavender stage. Stem: 3—5 cm long; 0.5-1.5 
cm thick; colored like the cap or paler; more or less 
equal; bald or very finely velvety like the cap; solid. 
Flesh: Firm; white. Milk: Copious; white; unchang- 
ing or turning slightly yellowish over time; not stain- 
ing surfaces, or staining them brownish, sometimes 
with a lavender stage; staining white paper yellow 
overnight. Odor and Taste: Not distinctive. Spore 
Print: White. Chemical Reactions: KOH pale olive 
on cap. Microscopic Features: Spores 7—9 x 5.5—7 
um; ellipsoid; ornamentation under 0.5 pm high, 
composed of isolated warts and scattered connectors 
occasionally forming a partial reticulum. Pileipellis a 
lamprotrichoderm, featuring a layer of upright pile- 
ocystidia arising from a cellular layer. Comments: Compare with Lactarius volemus 
(p. 250), which has close gills that always stain brown and a fishy odor. 
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LACTARIUS IMPERCEPTUS 


Ecology: Mycorrhizal with oaks and possibly with 
other hardwoods; summer and fall; widely distributed. 
Cap: 2.5—9 cm; convex, with an incurved margin 
when young, becoming flat or shallowly depressed, 
often with a central bump; dry or moist; bald; dull 
brown to tan, cinnamon tan, pinkish brown, or paler; 
without zones of color or texture. Gills: Attached to 
the stem or beginning to run down it; close; whitish 
to pinkish or very pale tan; often developing cin- 
namon to reddish-brown stains and discolorations. 
Stem: 2.5—9 cm long; up to about 1.5 cm thick; more 
or less equal; dry or moist; without potholes; bald; 
pale at first, becoming colored like the cap. Flesh: 
Thin; pale, becoming pinkish; not changing when 
sliced, or turning slowly yellowish to yellow. Milk: 
Creamy; turning slightly to substantially yellowish 
(often very slowly) or not yellowing appreciably; not 
staining tissues, or staining them yellowish; staining white paper yellow. 
Odor and Taste: Odor not distinctive; taste usually acrid but sometimes 
weakly so. Spore Print: White to yellowish. Microscopic Features: 
Spores 7-9.5 x 6-8 pm; broadly ellipsoid; ornamentation 0.5-1.5 pm 
high, as amyloid warts and ridges that form a broken reticulum or re- 
main scattered. Pileipellis an ixolattice or ixotrichoderm. Comments: 
Compare with Lactarius fumosus (p. 237), which has a smoky-brown 
cap and nonyellowing milk that stains surfaces pink. 


LACTARIUS INDIGO 


Ecology: Mycorrhizal with oaks and with pines; growing alone, scattered, or gregar- 
iously; summer and fall; widely distributed. Cap: 5—15 cm; convex, becoming flat 
or vase-shaped; the margin at first inrolled; deep to 
medium blue when fresh; grayish or silvery blue when 
faded; sometimes developing brownish areas when 
old; with concentric zones of color, or sometimes 
evenly colored; sticky or slimy when fresh; bruising 
and discoloring deep green, especially with age. Gills: 
Attached to the stem or beginning to run down it; 
close; colored like the cap or a little paler; becoming 
nearly yellowish at maturity; staining green. Stem: 
2-8 cm long; 1-2.5 cm thick; equal or tapering to 
base; sometimes a little off-center; slimy at first, but 
soon dry; hard; hollowing; usually with potholes on 
the surface; colored like the cap. Flesh: Whitish, 
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turning indigo blue when sliced; staining slowly greenish. Milk: Deep indigo blue; 
becoming dark green on exposure. Odor and Taste: Odor not distinctive; taste mild 
to slowly, slightly acrid. Spore Print: Cream. Chemical Reactions: KOH negative 
or yellowish on cap. Microscopic Features: Spores 7-10 x 5.5-7.5 pm; broadly 
ellipsoid to subglobose; ornamentation about 0.5 um high, as amyloid warts and 
connecting lines that sometimes form a partial reticulum. Pileipellis an ixocutis. 
Comments: Edible. When fresh and blue, this species is not easily mistaken for 
other mushrooms. 


LACTARIUS LIGNYOTUS FRIES 


Ecology: Mycorrhizal with conifers, especially spruces and firs; usually terrestrial, 
but not infrequently found growing from well-rotted wood near the ground; late 
summer and fall; northern Midwest. Cap: 2—10 cm; convex, with a small point in 
the middle, becoming flat or shallowly depressed, with the central point remaining 
or disappearing; dry; finely velvety; often with a rugged or wrinkled surface; nearly 
black when young, dark brown to brown in age; the margin sometimes becoming 
ridged. Gills: Attached to the stem or beginning to run down it; close or nearly 
distant; white or whitish, remaining pale until old 
age, when pinkish to orangish hues often result from 
drying milk and spore maturation; occasionally with 
brownish edges; usually staining slowly pinkish when 
damaged, but sometimes not staining. Stem: 4—12 
cm long; up to 1.5 cm thick; more or less equal; dry; 
textured and colored like the cap, except for a whitish 
base; often with small ribs at the apex. Flesh: White; 
usually changing slowly to pinkish when sliced (es- 
pecially in the base of the stem), but the change is 
sometimes absent, slight, or very, very slow to de- 
velop. Milk: White; often drying pinkish; staining 
white paper brown over time. Odor and Taste: Not 
distinctive. Chemical Reactions: KOH negative on 
cap. Spore Print: Creamy white to orangish yellow. 
Microscopic Features: Spores 8-10 um; globose or 
broadly ellipsoid; ornamentation 1-2 pm high, as amyloid spines and ridges form- 
ing a partial reticulum. Pileipellis an epithelium with cylindric to clavate terminal 
elements; brown in KOH. Comments: Compare with Lactarius gerardii (p. 238). 
Varieties of Lactarius lignyotus include var. canadensis, with brown gill edges and 
pink staining; var. nigroviolascens (see Kuo and Methven 2010), with purple staining; 
and var. marginatus, with brown gill edges and purple staining. 


LACTARIUS LUTEOLUS PECK 


Ecology: Mycorrhizal with hardwoods; growing scattered or gregariously; summer 
and fall; widely distributed. Cap: 2.5-8 cm; convex, becoming broadly convex 
or shallowly depressed; dry; finely velvety to the touch; whitish, becoming yel- 
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lowish to brownish with age. Gills: Attached to the 
stem or beginning to run down it; close; whitish, 
maturing to buff or yellowish; staining slowly dark 


brown where damaged. Stem: 2.5—6 cm long; 0.5-1 
cm thick; more or less equal; finely velvety; without 
potholes; whitish; staining slowly dark brown. Flesh: 
White; staining slowly dark brown when sliced. 
Milk: White; copious; sticky; staining tissues slowly 
brown. Odor and Taste: Odor strong and fishy; 
taste not distinctive. Chemical Reactions: KOH 
negative to orangish on cap. Spore Print: White 
to creamy. Microscopic Features: 
Spores 7-9 x 5.5-7 um; ellipsoid; 
ornamentation to just under 1 pm 
high, as isolated warts with occa- 
sional connectors forming a partial 
reticulum. Pileipellis a lamprotrich- 
oderm, featuring a layer of upright 
pileocystidia arising from a cellular 
4 layer. Comments: The whitish col- 
ors, brown-staining milk, and fishy 
odor are good field characters. 


LACTARIUS MACULATIPES 


Ecology: Mycorrhizal with oaks and possibly other 
hardwoods; summer and fall; widely distributed. 
Cap: 3-10 cm; broadly convex, with an inrolled mar- 
gin when young; becoming shallowly depressed or 
vase-shaped with an uplifted margin; slimy when wet; 
smooth or finely roughened; whitish to pale yellow- 
ish; typically with vague zones of color or texture, at 
least when young. Gills: Beginning to run down the 
stem; close or crowded; pale yellowish; often bruising 
tan. Stem: 3—8 cm long; 1-2 cm thick; tapering to 
base; slimy when fresh or wet; usually with yellowish 
potholes by maturity; whitish to pale yellow. Flesh: 
White; firm; changing to yellow when sliced. Milk: 
White, becoming yellow on exposure to air (usu- 
ally quickly, but sometimes taking several minutes 
or more); staining white paper yellow. Odor and 
Taste: Odor not distinctive; taste acrid (sometimes developing 
slowly). Spore Print: Yellowish. Chemical Reactions: KOH 
greenish yellow on cap. Microscopic Features: Spores 6.5—9 
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x 6-7.5 pm; broadly ellipsoid or occasionally subglobose; ornamentation 0.5—1 pm 
high, as amyloid warts and connecting lines that branch into short patterns but 
do not form a complete reticulum. Pileipellis a very thick ixocutis. Comments: 
Not recommended for the table. Compare with Lactarius vinaceorufescens (p. 250), 
which has a pinkish-cinnamon cap and a stem that lacks potholes. 


LACTARIUS PSAMMICOLA A. H. SMITH 


Ecology: Mycorrhizal with oaks and possibly other hardwoods; growing alone, 
scattered, or gregariously; summer and fall; widely distributed. Cap: 4—14 cm; at 
first with a deep central depression and an inrolled hairy margin; later vase-shaped, 
with the margin typically remaining somewhat in- 
rolled and softly leathery or finely hairy; sticky when 
fresh, but soon dry; roughened; with buff and orange 
concentric zones of color. Gills: Running down the 
stem; close; rarely forking near the stem; whitish or 
buff, becoming darker and dirty; sometimes bruising 
brownish to lilac brown. Stem: 1—3 cm long; 1-2 
cm thick; whitish, sometimes discoloring brown- 
ish where handled; tapering to base; with potholes. 
Flesh: Thick; white; unchanging when sliced. Milk: 
White; unchanging; not staining tissues, or staining 
them slowly brownish to lilac brownish; slowly stain- 
ing white paper yellow. Odor and Taste: Odor not 
distinctive; taste strongly acrid. Chemical Reactions: 
KOH negative on cap. Spore Print: Yellowish to yel- 
low. Microscopic Features: Spores: 7.5—9 x 6-7.5 
um; broadly ellipsoid; ornamentation about 0.5 pm 
high, as isolated amyloid warts and short ridges that 
occasionally form a partial reticulum. Pileipellis a 
thick ixocutis. Comments: The association with oaks, strongly acrid taste, potholes 
on the stem, and zoned orangish cap are good field characters. Lactarius psammicola 
is one of several North American versions of the European species Lactarius zonarius. 
‘The group is in need of contemporary study. 


LACTARIUS PUBESCENS VAR. BETULAE 
(A. H. SMITH) HESLER & A. H. SMITH 


Ecology: Mycorrhizal with paper birch in boreal ecosystems and where the tree 
has been planted as an ornamental; growing scattered or gregariously; late summer 
and fall; northern Midwest. Cap: 3—10 cm across when mature; convex, becoming 
centrally depressed with an arched margin and, eventually, vase-shaped; whitish to 
pale pinkish or pale orangish pink; sticky when fresh; covered with a dense layer 
of appressed hairs; the margin hairy or “bearded,” especially when young. Gills: 
Beginning to run down the stem; close; whitish to pinkish; sometimes stained slowly 
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yellowish by the milk where damaged. Stem: 2-8 
cm long; 1-2 cm thick; more or less equal; colored 
like the cap; dry; bald; without potholes, but occa- 
sionally with vague brownish spots. Flesh: Whitish 
to pinkish; sometimes stained slowly yellowish by 
the milk where damaged. Milk: White; unchang- 
ing or changing slowly to yellow or yellowish, or 
merely drying yellow; staining white paper yellow 
overnight. Odor and Taste: Odor fragrant and sweet, 
not distinctive; taste acrid (sometimes slowly). Spore 
Print: White to cream. Chemical Reactions: KOH 
negative on cap. Microscopic Features: Spores 6-8 
x 5—6.5 um; broadly ellipsoid; ornamentation 0.5-1 
um high, composed of amyloid warts and widely 
spaced amyloid ridges that sometimes form a partial 
or nearly complete reticulum. Pileipellis a cutis of 
clearly defined, densely packed, cylindric hyphae, 
sometimes embedded in gelatinous material. Com- 
ments: The pale colors, the hairy cap with a “bearded” margin, the association 
with paper birch, and the slowly yellowish milk are good field characters. Lactarius 
torminosus is similar and also associates with birch but features a more highly colored, 
pinkish-orange to salmon-colored cap. 


LACTARIUS QUIETUS VAR. INCANUS 


Ecology: Mycorrhizal with oaks and perhaps with 
other hardwoods in oak-based forests; growing alone, 
scattered, or gregariously; summer and fall; widely 
distributed. Cap: 3—11 cm; convex, becoming flat or 
shallowly vase-shaped; dry; smooth or uneven and 
somewhat rugged; when young often with a whitish 
dusting; usually zoned with shades of dark reddish 
brown, but sometimes becoming vaguely zoned or 
without zones with age. Gills: Attached to the stem 
or running slightly down it; close or nearly crowded; 
whitish at first, developing cinnamon stains and dis- 
colorations, but not staining from the milk. Stem: 
4-14 cm long; up to 1.5 cm thick; more or less equal; 
bald; without potholes; when young with a white 
dusting; colored like the cap, but paler; darkening with age 
from the base upward; hollowing. Flesh: Whitish to pinkish; 
not changing when sliced, or staining slowly pinkish. Milk: 
White at first, becoming watery with age; sometimes slightly 
yellowish; not changing on exposure; not staining tissues; 
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often staining white paper yellow overnight. Odor and Taste: Odor strongly fra- 
grant, or not distinctive; taste mild or slightly acrid. Chemical Reactions: KOH 
olive on cap. Spore Print: White or pale yellowish. Microscopic Features: Spores 
6-8 x 5-7 um; broadly ellipsoid; ornamentation 0.5-1.0 pm high, as amyloid 
warts and scattered ridges that occasionally form zebroid patterns but do not form 
a reticulum. Pileipellis a trichoderm or oedotrichoderm. 


LACTARIUS SCROBICULATUS VAR. CANADENSIS 
(A. H. SMITH) HESLER & A. H. SMITH 


Ecology: Mycorrhizal with conifers; growing alone, scattered, or gregariously; sum- 
mer and fall; northern Midwest. Cap: 4-12 cm; broadly convex, with an inrolled 
and bearded margin when young, becoming shallowly vase-shaped, with the margin 
uplifted and smoother; sticky when young, but soon 
dry; covered with hairs that may darken to brownish, 
the hairs remaining visible in maturity; whitish at 
first, becoming olive buff or yellowish in age; without 
concentric zones of color. Gills: Beginning to run 
down the stem; crowded; often forking near the stem; 
whitish; bruising or staining yellowish to pale brown- 
ish. Stem: 3—11 cm long; 1-3.5 cm thick; equal; with 
many glazed yellowish or brownish potholes; whit- 
ish; bruising and discoloring yellowish or brownish. 
Flesh: Whitish; firm. Milk: White, promptly turning 
yellow on exposure to air; scanty. Odor and Taste: 
Odor not distinctive; taste mild or slowly slightly 
acrid. Chemical Reactions: KOH negative to faintly 
orange on cap. Spore Print: White or creamy. Micro- 
scopic Features: Spores 7—9 x 5.5-7 pm; ellipsoid; 
ornamentation about 0.5 pm high as amyloid warts 
and scattered short ridges that occasionally branch 
but do not form reticula. Pileipellis an ixocutis with 
occasional fascicles of upright hyphae. Comments: Recognized by the hairy whit- 
ish to yellowish cap; the milk, which turns rapidly yellow on exposure; and the 
association with northern conifers. 


LACTARIUS SUBPALUSTRIS HESLER & A. H. SMITH 


Ecology: Mycorrhizal with hardwoods, primarily with oaks but also reported under 
paper birch, beech, hop hornbeam, and ashes; growing alone or gregariously; sum- 
mer and fall; widely distributed. Cap: 5-20 cm; broadly convex, with an inrolled 
margin when young; becoming shallowly depressed, with an uplifted margin, or 
shallowly vase-shaped; slimy when fresh; bald; drab gray to faintly yellowish or 
brownish; without concentric zones of color, or with faint zones. Gills: Beginning 
to run down the stem; close or nearly distant; creamy white when young, becoming 
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orangish to pale dingy tan; staining and bruising lilac 
and eventually purplish brown. Stem: 4—10 cm long; 
1.5-2.5 cm thick; tough; more or less equal; usually 
featuring potholes; slimy when very fresh, but soon 
dry; whitish; developing yellowish to brownish dis- 
colorations and stains. Flesh: Watery whitish; firm; 
staining lilac when sliced. Milk: Watery white; stain- 
ing all surfaces lilac (sometimes slowly). Odor and 
Taste: Odor not distinctive; taste mild, slightly bitter, 
or faintly acrid (never strongly acrid). Spore Print: 
Pale yellowish. Chemical Reactions: KOH yellow to 
orangish on cap. Microscopic Features: Spores 7—11 
x 7-9 um; subglobose to broadly ellip- 
soid; ornamentation consisting of iso- 
lated warts and ridges extending 1-2 pm 
high, not forming a reticulum. Pileipellis 
an ixocutis. Comments: Lactarius uvi- 
dus also stains lilac but is associated with 
aspens and paper birch in the northern 
Midwest, turns green with KOH, and 
features a drab lilac cap. 


LACTARIUS SUBPLINTHOGALUS 


Ecology: Mycorrhizal with oaks and perhaps with other hardwoods; growing alone, 
scattered, or gregariously; summer and fall; widely distributed but more common 
below the Great Lakes. Cap: 3—10 cm; flat, with a central depression, or shallowly 
vase-shaped; the margin usually becoming scalloped or pleated by maturity, at least 


shallowly; smooth or somewhat wrinkled, especially 
in age; bald or very finely velvety; whitish to yellowish 
buff, eventually darkening to light brown or grayish 
brown. Gills: Beginning to run down the stem; very 
distant (about 1-3 mm apart at the margin); yellow- 
ish; stained salmon pink (sometimes slowly) by the 
milk. Stem: 3—8 cm long; 0.5-1.5 cm thick; equal or 
tapered to base; bald; colored like the cap or paler; 
dry; hollowing. Flesh: Soft; whitish; staining salmon 
pink when sliced. Milk: White; drying pink; staining 
tissues pink. Odor and Taste: Odor not distinctive; 
taste acrid (or sometimes mild, especially in older 
specimens). Spore Print: Creamy or buff. Chemi- 
cal Reactions: KOH negative on cap. Microscopic 
Features: Spores 7—9.5 x 7-8 um; subglobose; orna- 
mentation 1.5—2.5 pm high, as amyloid spines and 
wide, branched ridges that do not generally form a re- 
ticulum. Pileipellis a trichoepithelium, with terminal 
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cells cylindric to subclavate. Comments: 
The distant gills, pink staining, pale colors, 
and scalloped mature cap margin are good 
field characters. Compare with Lactarius 
subvernalis var. cokeri (p. 249), which does 
not develop a scalloped margin and remains 
whitish throughout development. 
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LACTARIUS SUBPURPUREUS 


Ecology: Mycorrhizal with hemlock; growing alone, 
scattered, or gregariously; summer and fall; northern 
Midwest and Ohio. Cap: 3—10 cm; at first convex; 
becoming flat, with a shallow central depression, or 
vase-shaped; dry or slightly sticky; the margin naked, 
sometimes lined in age; bald; zoned with concentric 
bands of purplish red and pale pink, but soon fad- 
ing to pinkish buff; sometimes more spotted than 
zoned; bruising green. Gills: Attached to the stem or 
running slightly down it; nearly distant; purplish red 
and typically remaining so longer than the cap; bruis- 
ing and spotting green. Stem: 3—8 cm long; 0.5-1.5 
cm thick; colored like the cap or paler; more or less 
equal; sometimes spotted or pitted; becoming hollow. 
Flesh: Whitish to pink; staining red, and eventually 
green when sliced. Milk: Wine red; scanty. Odor and 
Taste: Odor not distinctive; taste mild to faintly peppery. Chemical Reactions: 
KOH negative on cap. Spore Print: Pale creamy. Microscopic Features: Spores 
8-12 x 6.5-9 um; broadly ellipsoid; ornamentation 0.2—0.5 um high, as amyloid 
lines and warts that form zebroid patterns and, occasionally, partially reticulated 
areas. Pileipellis an ixocutis. Comments: The purplish-red to pink zoned cap, the 
wine-red milk, and the association with hemlock characterize this species. 


LACTARIUS SUBSERIFLUUS 


Ecology: Mycorrhizal with oaks, primarily in 
oak-hickory woods; growing alone, scattered, or gre- 
gariously; June, July, and August; probably widely 
distributed. Cap: 2-7 cm; plano-convex, developing 
a central depression and, at the center, a sharp bump; 
moist or dry; bald; brownish orange to rusty orange. 
Gills: Running down the stem; well spaced; creamy 
to pale yellowish at first, developing cinnamon spots 
and eventually discoloring cinnamon. Stem: 5—12 
cm long; 3-7 mm thick; tough and flexible; more or 
less equal; bald; without potholes; cinnamon to rusty 
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brown; dry; base covered with stiff orange to whitish hairs. Flesh: Pale brownish 
to pale cinnamon; not staining when sliced. Milk: Watery; not staining tissues, or 
staining the gills cinnamon; not staining white paper. Odor and Taste: Odor not 
distinctive, or fragrant; taste mild or slightly peppery. Spore Print: Pale yellowish. 
Chemical Reactions: KOH olive on cap. Microscopic Features: Spores 6-7.5 x 
6-7 pm; subglobose; ornamentation 1.0-1.5 um high, as amyloid warts and ridges 
that form a partial to nearly complete reticulum. Pileipellis a hyphoepithelium. 
Comments: The tough and flexible stem is atypical for the genus and is the best 
field character for this species. Compare with Lactarius camphoratus (p. 233) and 
with Lactarius areolatus (p. 232), which features a cap that becomes wrinkled and 
a brittle stem. 


LACTARIUS SUBVELLEREUS VAR. SUBDISTANS 
HESLER & A. H. SMITH 


Ecology: Mycorrhizal with oaks and perhaps with other hardwoods; summer and 
fall; widely distributed. Cap: 4-15 cm; convex, with a soft, inrolled margin at first; 
becoming flat or shallowly depressed; dry; finely velvety; whitish; without concentric 
zones of color or texture. Gills: Attached to the stem 
or beginning to run down it; distant or nearly so; 
whitish, becoming yellowish; bruising and spotting 
slowly brownish. Stem: 2-5 cm long; up to 3.5 cm 
thick; more or less equal; dry; finely velvety; with- 
out potholes; whitish; sometimes bruising brown- 
ish. Flesh: White; changing to yellowish when sliced. 
Milk: White; changing to yellow or yellowish (often 
slowly, and only very slightly) on exposure; staining 
the gills brownish to pinkish brown; staining white 
paper yellow. Odor and Taste: Odor not distinctive; 
taste strongly acrid. Spore Print: White. Chemical 
Reactions: KOH pinkish to pale magenta on cap; 
orange on gills and on flesh. Microscopic Features: 
Spores 7.5-9 x 5-7 um; broadly ellipsoid; ornamenta- 
tion under 0.5 pm high, as isolated warts (sometimes 
nearly invisible, even with oil immersion). Pileipellis 
a lamprotrichoderm featuring a dense turf of upright, 
tapered, thick-walled pileocystidia. Comments: The 
colors, velvety feel of the surfaces, and distant gills are good field characters. Compare 
with Lactarius glaucescens (p. 238). Lactarius deceptivus features a cap that develops 
scaly areas, a cottony cap margin, close gills, and different microcharacters. 
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LACTARIUS SUBVERNALIS VAR. COKERI 


Ecology: Mycorrhizal with hardwoods, especially oaks; growing scattered or gre- 
gariously; summer and fall; widely distributed. Cap: 3—6 cm; convex at first, be- 
coming flat, centrally depressed, or shallowly vase-shaped; the margin even by 
maturity; dry; finely suede-like; whitish to buff, or 
sometimes pale brownish with maturity; more or 
less evenly colored; sometimes bruising pink. Gills: 
Attached to the stem or running slightly down it; 
often forked near the stem; close or crowded; white 
at first, later dingy buff; often stained salmon pink 
by the milk when sliced. Stem: 5-7 cm long; 0.5-2 
cm thick; more or less equal; dry; finely suede-like; 
without potholes; whitish; usually bruising pink; 
hollowing. Flesh: Soft; whitish, but typically stain- 
ing pink when sliced (occasionally not staining, or 
staining only faintly and very slowly, especially in 
hot, dry weather). Milk: White; unchanging; usually 
staining surfaces pink; staining white paper slightly 
yellow. Odor and Taste: Odor not distinctive; taste 
usually strongly acrid, but occasionally slightly acrid 
or even mild. Chemical Reactions: KOH negative 
on cap. Spore Print: Pale yellow. Microscopic Fea- 
tures: Spores 6-8 pm; globose or subglobose; ornamentation 0.5-1.5 um high, as 
amyloid spines and ridges forming a partial or complete reticulum. Pileipellis a 
trichoepithelium or an epithelium. Comments: Compare with Lactarius fumosus 


(p. 237) and with Lactarius subplinthogalus (p. 246). 


LACTARIUS THYINOS 


Ecology: Mycorrhizal with conifers; growing scattered 
or gregariously; summer and fall; northern Midwest. 
Cap: 3—9 cm; at first convex, becoming flat, with 
a shallow central depression, or vase-shaped; slimy 
or thinly slimy when fresh; the margin arched; bald; 
zoned with concentric bands of carrot orange and 
paler orange. Gills: Attached to the stem or running 


slightly down it; close or nearly distant; orange; bruis- 
ing brownish. Stem: 4-8 cm long; 1.5—2 cm thick; 
orange; more or less equal, or tapering somewhat 
to base; bald; hollow; sometimes slimy when 
young; often with a whitish sheen above; some- 
times bruising dull red or brownish; sometimes 
with wide, shallow potholes. Flesh: Thin; white 
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to orangish. Milk: Orange; unchanging when exposed; slowly staining tissues red. 
Odor and Taste: Odor faintly fragrant; taste mild. Chemical Reactions: KOH 
negative on cap. Spore Print: Whitish to pale yellow. Microscopic Features: Spores 
9-12 x 7.5-9 um; broadly ellipsoid to subglobose; ornamentation 0.5—1.0 um high, 
as amyloid warts and ridges forming a partial reticulum. Pileipellis an ixocutis. Com- 
ments: Compare with Lactarius deliciosus var. deterrimus (p. 236), which stains green. 


LACTARIUS VINACEORUFESCENS 
A. H. SMITH 


Ecology: Mycorrhizal with pines (especially white pine); 
growing scattered or gregariously; summer and fall; widely 
distributed. Cap: 4-12 cm; broadly convex, with an inrolled 
margin when young; becoming shallowly depressed or vase- 
shaped, with an uplifted margin; slimy or sticky when 
fresh; bald; cinnamon pink, cinnamon, or reddish 
brown; typically with vague concentric zones of color, 
at least when young. Gills: Beginning to run down 
the stem; close; pale at first, developing pinkish to 
brownish stains, and often becoming reddish to red- 
dish brown overall with age. Stem: 4-7 cm long; 
1-2.5 cm thick; equal, or enlarging toward the base; 
bald; without potholes; whitish, becoming colored 
like the cap with age. Flesh: White; firm; staining 
yellow when sliced. Milk: White, becoming yellow 
within a few seconds on exposure to air; staining 
white paper yellow. Odor and Taste: Odor not dis- 
tinctive; taste acrid or peppery (sometimes slowly 
so). Chemical Reactions: KOH olive (or sometimes 
negative) on cap. Spore Print: Whitish to yellow- 
ish. Microscopic Features: Spores 6.5—9 x 5-7 ym; 
broadly ellipsoid or subglobose; ornamentation 0.5—1 
um high, as amyloid warts and ridges that sometimes 
form a partial reticulum. Pileipellis an ixocutis. Comments: Lactarius chrysorrheus 
is very similar but is associated with hardwoods. It has a cap with more pronounced 
yellow colors as well as gills that do not develop reddish spots and stains. Compare 
with Lactarius maculatipes (p. 242). 


LACTARIUS VOLEMUS (FRIES) FRIES 


Ecology: Mycorrhizal with oaks and other hardwoods, as well as conifers; grow- 
ing alone, scattered, or gregariously; summer and fall; widely distributed. Cap: 
3-13 cm; at first convex, with an inrolled margin; becoming flat, with a central 
depression, shallowly vase-shaped, or (rarely) with a slight bump over the disc, the 
margin even; smooth or slightly wrinkled, but usually finely velvety to the touch, at 


least when young; brownish orange, orangish brown, 
or sometimes lighter or darker (approaching deep 
brownish red); without concentric zones of color. 
Gills: Attached to the stem or running slightly down 
it; close; creamy white; discoloring brown where in- 
jured; often forking near the margin. Stem: 5—10 
cm long; 0.5-2.5 cm thick; colored like the cap or 
paler; equal or tapering to the base; bald; sometimes 
vaguely ribbed longitudinally; solid or becoming 
hollow. Flesh: White; staining slowly brown when 
sliced. Milk: White; copious; sometimes becoming 
brownish on exposure to air; staining tissues brown; 
staining white paper brown. Odor and Taste: Odor 
fishy; taste mild. Chemical Reactions: KOH olive 
on cap; orange on milk. Spore Print: White. Micro- 
scopic Features: Spores 6.5—9.5 x 5.5—9 um; subglo- 
bose or occasionally broadly ellipsoid; ornamentation 
0.4-0.8 um high, as widely spaced amyloid ridges forming a complete 
reticulum. Pileipellis a lamprotrichoderm, with a turf of cylindric to 
narrowly fusiform pileocystidia. Comments: Compare with Lactarius 
corrugis (p. 236) and with Lactarius hygrophoroides (p. 239). 


LAETIPORUS CINCINNATUS 


Ecology: Parasitic and saprobic on living and dead oaks; causing a brown butt rot 
and root rot; growing alone or gregariously at the bases of trees; summer and fall, 
rarely in winter and spring; widely distributed. Fruiting Body: Up to 60 cm across; 
usually consisting of several to many caps in a rosette but very rarely consisting 
of a shelving array near the base of the tree. Caps: 5—15 cm across and up to 20 
cm deep; up to 3 cm thick; fan-shaped to irregularly lobed; smooth to wrinkled; 
suede-like; bright to pale orange, often with vague concentric bands of alternating 
shades of color; frequently fading in maturity and with direct sunlight. Pore Surface: 
Whitish; with 2—4 circular to angular pores per mm; tubes to 5 mm deep. Stem: 
More or less central; whitish; usually poorly defined. Flesh: Thick; soft and watery 
when young, becoming tough, eventually crumbling 
away; white. Odor and Taste: Not distinctive. Spore 
Print: White. Microscopic Features: Spores 4.5—5.5 
x 3.5—4 um; smooth; broadly ellipsoid to ovoid; in- 
amyloid. Setae absent. Hyphal system dimitic. Clamp 
connections absent. Comments: Edible and good 
when young and fresh, but it must be thoroughly 
cooked. Compare with Laetiporus sulphureus (p. 252), 
which grows in shelving arrays on trees and logs above 
ground and has a yellow pore surface. 
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LAETIPORUS SULPHUREUS 


Ecology: Parasitic and saprobic on living and dead 
oaks (also sometimes on the wood of other hard- 
woods); causing a reddish-brown cubical heart rot, 
with thin areas of white mycelium visible in the cracks 
of the wood; annual; growing alone or, more typi- 
cally, in large clusters on trees and logs above ground 
(not on the ground at the base of the tree trunk); 
summer and fall, rarely in winter and spring; widely 
distributed. Fruiting Body: Up to 60 cm across; 
usually consisting of several to many individual caps 
arranged in a shelving formation or, when on top of 
a log, forming a rosette. Caps: 5—30 cm across and 
up to 20 cm deep; up to 3 cm thick; fan-shaped to 
semicircular or irregular; more or less plano-convex; 
smooth to finely wrinkled; suede-like; bright yellow 
to bright orange when young, frequently fading in matu- 
rity and with direct sunlight. Pore Surface: Yellow; with 
2-4 circular to angular pores per mm; tubes to 5 mm deep. 
Stem: Absent. Flesh: Thick; soft and watery when young, 
becoming tough, eventually crumbling away; white to pale 
yellow. Odor and Taste: Not distinctive. Spore Print: White. 
Microscopic Features: Spores 5.5-7 x 3.5-5 um; smooth; 
ellipsoid to ovoid; inamyloid. Cystidia absent. Hyphal system 
dimitic. Clamp connections absent. Comments: Edible and good when young 
and fresh, but it must be thoroughly cooked. Sometimes called the “chicken of the 
woods.” Compare with Laetiporus cincinnatus (p. 251). 


LECCINELLUM ALBELLUM 


Ecology: Mycorrhizal with oaks—often with red oaks—and 
possibly also mycorrhizal with other hardwoods; frequently 
found in woods where oaks are mixed with pines; growing 
alone or gregariously; summer and fall; widely distributed, 
but more common below the Great Lakes. Cap: 2-7 cm 
across; convex, becoming broadly convex or flat; dry; bald 
or very finely hairy; whitish to pale grayish, pale pinkish, or 
pale yellowish; occasionally pitted with brownish to grayish 
veins; without an overhanging margin. Pore Surface: De- 
pressed at the stem; whitish to grayish, becoming yellowish 
to olive buff; not bruising; with 1-2 round or angular pores 
per mm; tubes to 1 cm long. Stem: 4—9 cm long; 1-1.5 cm 
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wide; at maturity more or less equal, or tapering to apex; whitish to pale olive or 
very pale gray; sometimes discoloring yellowish; finely scabrous with whitish to 
grayish or brownish scabers. Flesh: White or yellowish (especially in the stem); 
unchanging when sliced and exposed to air. Odor and Taste: Not distinctive. 
Spore Print: Olive brown. Chemical Reactions: Iron salts purplish gray on flesh. 
Microscopic Features: Spores subfusoid; inamyloid; yellowish in KOH; smooth; 
10-24 x 4—6.5 um. Pileipellis a trichoderm of chained elements, with the termi- 
nal elements subglobose or clavate. Comments: Compare with Leccinum holopus 
(below), which is associated with paper birch, has a different pileipellis, and often 
stains blue in the stem base. 


LECCINUM HOLOPUS (ROSTKOVIUS) WATLING 


Ecology: Mycorrhizal with paper birch; growing alone, scattered, or gregariously in 
wet, boggy areas; summer and fall; northern Midwest. Cap: 3—12 cm across; convex, 
becoming broadly convex or flat; tacky; bald or, when young, very finely hairy; whit- 
ish to pale yellowish or pale brownish; sometimes developing greenish to bluish hues 
with age; with a tiny (1 mm or less) overhanging margin. Pore Surface: Depressed 
at the stem; whitish, becoming pinkish to brownish; 
bruising yellowish to brownish; with 1-2 round or 
angular pores per mm; tubes to 2.5 cm long. Stem: 
6-14 cm long; 1-2.5 cm wide; at maturity more or 
less equal, or slightly club-shaped; whitish; adorned 
with whitish scabers that usually darken to brown, 
grayish, or blackish. Flesh: White; unchanging when 
sliced and exposed to air, or changing to pinkish or 
reddish (eventually grayish); often blue in the base 
of the stem. Odor and Taste: Not distinctive. Spore 
Print: Cinnamon brown. Chemical Reactions: 
Ammonia pinkish on cap surface; negative on flesh. 
KOH negative on cap surface; negative to brown- 
ish on flesh. Iron salts negative on cap; negative to 
slightly olive on flesh. Microscopic Features: Spores 
fusoid; inamyloid; yellowish in KOH; smooth; 13—21 
x 4-7 um. Pileipellis a cutis. Comments: Edible. 
Compare with Leccinellum albellum (p. 252). 


LECCINUM INSIGNE A. H. SMITH, THIERS, & WATLING 


Ecology: Mycorrhizal with aspens, both big-toothed aspen and quaking aspen; 
growing alone, scattered, or gregariously; late spring, summer, and fall; north- 
ern Midwest. Cap: 4-15 cm across; convex, becoming broadly convex or flat; 
dry; finely hairy or nearly bald; reddish orange to orange, red, orangish brown, 
or reddish brown; with a substantial overhanging margin that splits into flaps. 
Pore Surface: Depressed at the stem; whitish, becoming yellowish to brownish 
or olive; bruising yellowish to grayish; with 1-2 round or angular pores per mm; 
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tubes to 2 cm long. Stem: 8-12 cm long; 1-2 cm 
wide; club-shaped; whitish; adorned with brown- 
ish scabers that darken to black. Flesh: White; 
changing slowly to purplish gray when sliced and 
exposed to air. Odor and Taste: Not distinctive. 
Spore Print: Yellowish brown. Chemical Reac- 
tions: Ammonia negative on cap surface; nega- 
tive on flesh. KOH pale gray on cap surface and 
flesh. Iron salts negative on cap; bluish on flesh. 
Microscopic Features: Spores fusoid; inamyloid; 
yellowish in KOH; smooth; 13-18 x 4—5 pm. Pil- 
eipellis a cutis. Comments: Not recommended for 
the table; several red and orange Leccinum species 
are poisonous. Compare with Leccinum vulpinum 
(p. 255), which is associated with conifers and 
turns blue in the base of the stem. 


LECCINUM RUGOSICEPS 


Ecology: Mycorrhizal with oaks; growing alone, scattered, or gregariously; 
summer and fall; widely distributed, but more common below the Great 


Lakes. Cap: 3-15 cm across; convex, becoming broadly convex or nearly 
flat; dry or slightly tacky; bald; frequently pitted and wrinkled when young, 
and prominently cracked when old; mustard yellow to orangish yellow when 
young, becoming brownish yellow or brown before fading to yellowish brown 
or tan; with a tiny (about 1 mm or less) overhanging margin. Pore Surface: 
Depressed at the stem; dull yellow to yellowish, becoming olive yellow or 
brownish; not bruising, or bruising brownish; with 1-2 round pores per mm; 
tubes to 2 cm long. Stem: 4—15 cm long; 1.5-3 cm 
wide; more or less equal; yellowish or whitish (but 
sometimes with reddish areas, especially in wet 
weather); adorned with yellowish to brown scab- 
ers. Flesh: White or yellowish; changing quickly 
to pinkish or reddish when sliced and exposed to 
air, then changing to grayish or blackish over the 
course of 20-60 minutes. Odor and Taste: Not 
distinctive. Spore Print: Brown to olive brown. 
Chemical Reactions: Ammonia reddish to neg- 
ative on cap; yellowish to negative on flesh. KOH 
red on cap; yellowish to orangish on flesh. Iron 
salts gray on cap; greenish gray to olive on flesh. 
Microscopic Features: Spores subfusoid; inamy- 
loid; yellowish in KOH; smooth; 10-21 x 3—6 pm. 
Pileipellis a trichoderm with swollen penultimate 
or antepenultimate elements. Comments: Edible 
and very good. 
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LECCINUM SUBGLABRIPES 


Ecology: Mycorrhizal with oaks, paper birch, and aspens, appearing in diverse 
ecosystems; growing alone, scattered, or gregariously; summer and fall; widely 
distributed. Cap: 3—15 cm across; convex, becom- 
ing broadly convex or nearly flat; dry or slightly 
tacky; bald; occasionally becoming pitted or corru- 
gated-wrinkled; cinnamon brown to reddish brown 
or yellow brown; without an overhanging margin. 
Pore Surface: Depressed at the stem; yellow, becom- 
ing greenish yellow or olive; not bruising; with 1-3 
round pores per mm; tubes to 1.5 cm long. Stem: 
5-11 cm long; 1-2.5 cm wide; more or less equal; 
bright yellow at the apex; pale to bright yellow below; 
often becoming reddish-tinged in the middle or near 
the base; adorned with tiny, inconspicuous yellow 
scabers that often darken to red. Flesh: Yellow; soft; 
unchanging when sliced and exposed to air, or bluing 
faintly (especially over the tubes). Odor and Taste: 
Not distinctive. Spore Print: Olive. Chemical Reac- 
tions: Ammonia negative on cap; negative to bluish 
on flesh. KOH negative to grayish or reddish on cap; 
orangish on flesh. Iron salts negative on cap and flesh. 


Microscopic Features: Spores subfusoid; inamyloid; 
hyaline or greenish yellow in KOH; smooth; 10—20 
x 3-5 pm. Pileipellis a trichoderm with swollen terminal elements. Comments: 
Also known as Boletus subglabripes. Edible but not very good. Compare with Boletus 
longicurvipes (p. 118). 


LECCINUM VULPINUM 


Ecology: Mycorrhizal with conifers; growing alone, scattered, or gregariously; sum- 
mer and fall; widely distributed, but more common from the Great Lakes northward. 
Cap: 4-20 cm across; convex, becoming broadly con- 
vex or nearly flat; dry or slightly tacky; finely hairy; 
red to orange, brownish orange, or brownish red; 
with a substantial overhanging margin that splits into 
flaps. Pore Surface: Depressed at the stem; whitish, 
becoming grayish to brownish; bruising brownish to 
blackish; with 1-3 round pores per mm; tubes to 2 
cm long. Stem: 7—20 cm long; 2—4 cm wide; more or 
less equal, or club-shaped; whitish, becoming grayish 
to brownish; adorned with brown scabers that darken 
to black. Flesh: White; changing to lilac gray when 
sliced and exposed to air; often blue to green in the 
stem base. Odor and Taste: Not distinctive. Spore 
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Print: Brown. Chemical Reactions: Ammonia negative on cap and flesh. KOH 
negative on cap and flesh. Iron salts negative on cap; blue on flesh. Microscopic 
Features: Spores subfusoid; inamyloid; yellow in KOH; smooth; 10-20 x 3-6 pm. 
Pileipellis a cutis. Comments: Not recommended for the table; several red and 
orange Leccinum species are poisonous. This is “Leccinum aurantiacum” in the sense 
of most North American authors. However, recent molecular studies (den Bakker 
and Noordeloos 2005) indicate that Leccinum vulpinum is probably a better name 
for our conifer-associated, red to orange species with black scabers. Compare with 
Leccinum insigne (p. 253). 


LENTINELLUS MICHENERI 


Ecology: Saprobic; growing scattered or gregariously, usually in small 
clusters, on deadwood of hardwoods or conifers, or growing terrestri- 
ally in woody debris; summer and fall; widely distributed. Cap: 1-5 
cm; convex when young, with a central depression; 
later broadly convex or nearly flat, with or without a 
deep central depression; moist; bald; pinkish brown 
or paler; changing color markedly as it dries out, 
often resulting in 2-toned caps; the margin not lined. 
Gills: Attached to the stem; nearly distant; with 
distinctively saw-toothed edges; whitish to pinkish 
brown; not bruising. Stem: 0.5-5 cm long; 1-3 mm 
thick; more or less equal; frequently grooved longitu- 
dinally; brown or reddish brown; sometimes off-cen- 
ter. Flesh: Pale brownish; insubstantial. Odor and 
Taste: Taste acrid or peppery (sometimes developing 
slowly); odor not distinctive. Spore Print: Creamy 
whitish. Microscopic Features: Spores 4—5 x 3-3.5 
um; ellipsoid; amyloid; very finely ornamented with 
warts and spines. Pleurocystidia fusiform. Gloeocys- 
tidia sometimes present. Comments: Also known as 
Lentinellus omphalodes. The saw-toothed gills, peppery taste, and the frequent “belly 
button” in the middle of the cap make good field characters. 


LENTINELLUS URSINUS 


Ecology: Saprobic; growing in groups or in shelf- 
like clusters on the deadwood of hardwoods (and, 
rarely, conifers); summer and fall; widely distributed. 
Cap: Up to 10 cm across; kidney-shaped to roughly 
semicircular; broadly convex, becoming flat or de- 
pressed; minutely hairy or velvety, at least over the 
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inner third; brown, cinnamon brown, or pale; the margin inrolled. Gills: Close 
or nearly distant; with distinctively saw-toothed edges; whitish to pinkish. Stem: 
Absent. Flesh: Pale. Odor and Taste: Taste strongly acrid or peppery; odor not 
distinctive or a little fragrant. Spore Print: Creamy white. Microscopic Features: 
Spores 4—4.5 x 3-3.5 um; ellipsoid; amyloid; very finely ornamented with warts 
and spines. Pleurocystidia rare; fusoid to sharply pointed. Gloeocystidia present; 
clavate. Comments: Lentinellus vulpinus is very similar but features a stubby lateral 
stem and a much paler, fuzzy cap surface. 


LENZITES BETULINA 
Ecology: Saprobic on the deadwood of hardwoods 


and, occasionally, conifers; annual; growing alone 
or in overlapping clusters on logs and stumps; pro- 
ducing a white to straw-colored rot of the sapwood; 
summer and fall; widely distributed. Cap: Up to 10 
cm across and 2 cm thick; semicircular, irregularly 
bracket-shaped, or kidney-shaped; flattened-convex; 
densely hairy, with concentric zones of texture; of- 
ten radially bumpy or ridged; with zones of whit- 
ish, grayish, and brownish colors; flexible; without 
a stem; sometimes developing greenish colors in old 
age as a result of the growth of algae. Gills: Whit- 
ish; well spaced or fairly close; sharp; tough; up to 
1 cm or more deep. Stem: Absent. Flesh: White; 
extremely tough and corky. Chemical Reactions: 
KOH negative on flesh. Spore Print: White. Mi- 
croscopic Features: Spores 5-6 x 2—3 um; smooth; 
cylindric; inamyloid. Cystidia absent. Hyphal system trimitic. Comments: 
Sometimes called the “gilled polypore.” Compare with Daedalea quercina 
(p. 168), which has thick-walled, primarily maze-like pores/gills and turns 
black with KOH. 


LEOTIA LUBRICA 


Ecology: Saprobic; growing gregariously under hard- 
woods or conifers, often in moss; late spring through 
fall; widely distributed. Cap: 1—4 cm; variable in 
shape but more or less convex; convoluted; with a 
smooth or slightly wrinkled surface; sticky or slimy 
when fresh, but sometimes drying out; the margin 
inrolled; buff, brownish yellow, or yellowish; under- 
side smooth and pale. Stem: 2—8 cm long; up to 1 cm 
wide; bald or finely roughened; more or less equal; 
sticky or slimy when fresh; colored like the cap or 
paler; hollow or filled with gelatinous material. Flesh: 
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Gelatinous when fresh. Microscopic Features: Spores 16—25 x 4—6 um; smooth; 
fusiform; often curved; becoming septate, with 5—7 septa at maturity. Comments: 
Leotia viscosa is similar but features a green cap and a bright yellow stem. 


LEPIOTA ASPERA 


Ecology: Saprobic; growing alone or scattered, usu- 
ally in hardwood leaf litter or near woody debris; 
occasionally growing from well-rotted wood; late 
summer and fall; widely distributed. Cap: 3—11 cm; 
convex, becoming broadly convex or nearly flat in 
age; dry; when young, densely covered with soft hairs 
that separate and become aggregated into small, sharp 
scales with maturity; orangish brown overall when 
young; when mature, with orangish-brown to dark 
brown scales over a whitish ground color that is ex- 
posed near the margin or nearly to the darker center. 
Gills: Free from the stem; white; close or crowded. 
Stem: 6-11 cm long; up to about 1.5 cm thick; more 
or less equal; dry; finely to densely hairy; with a rag- 
ged, flimsy, but fairly persistent ring that cannot be 


easily detached and often features brown scales (like those 
on the cap) on its underside. Flesh: White. Odor and Taste: 
Odor usually mild, but sometimes fragrant or pungent; taste 
not distinctive. Spore Print: White. Chemical Reactions: 
KOH negative on cap. Microscopic Features: Spores 6.5—11 
x 2-3.5 um; smooth; dextrinoid; long-ellipsoid to nearly 
fusoid. Cheilocystidia clavate, cylindric, or nearly round. 


Pleurocystidia absent. Pileipellis an interwoven cutis, with 
scattered erect chains of inflated cells (the squamules on the cap surface). Com- 
ments: Not recommended for the table. Also known as Lepiota acutesquamosa. 


LEPIOTA CRISTATA 


Ecology: Saprobic; growing scattered or gregariously, 
often in disturbed-ground areas (paths, ditches, lawns, 
and so on), but also on the forest floor; summer and 
fall; widely distributed. Cap: 1-5 cm; convex, be- 
coming broadly convex to broadly bell-shaped or flat 
in age; dry; bald at first but soon becoming scaly, 
with pinkish to reddish-brown or brownish scales 
that are usually concentrically arranged; whitish, with 
the center typically remaining bald and darker. Gills: 
Free from the stem; white to buff; close. Stem: 2-8 


cm long; 2—5 mm thick; more or less equal; bald; fragile; whitish, but often darker 
toward the base; with a fragile white ring (which may easily disappear) on the upper 
portion. Flesh: White; thin. Odor and Taste: Taste not distinctive; odor fragrant or 
strong and foul (occasionally not distinctive). Chemical Reactions: KOH negative 
on cap. Spore Print: White. Microscopic Features: Spores 5—8 x 3—5 um; smooth; 
strongly to weakly dextrinoid; distinctively shaped like a wedge or a bullet. Cheilo- 
cystidia inflated-clavate. Pleurocystidia absent. Pileipellis hymeniform. Comments: 
Possibly poisonous. Compare with Lepiota magnispora (below). 


LEPIOTA MAGNISPORA 


Ecology: Saprobic; growing scattered, gregariously, or in clusters in forest litter; 
found under hardwoods or conifers; summer and fall; widely distributed. Cap: 3-5 
cm; convex to bell-shaped, becoming broadly convex, 
broadly bell-shaped, or nearly flat in age; dry; scaly; 
yellow to yellow brown or rusty brown with a darker, 
contrasting center. Gills: Free from the stem; white; 
close. Stem: 4—9 cm long; under 1 cm thick; more 
or less equal, with a slightly swollen base; hairy to 
shaggy; whitish to yellowish, or with scattered brown- 
ish scales; sometimes discoloring yellowish with age 
or on handling; with a sheathing ring or ring zone 
that sometimes disappears. Flesh: White. Odor and 
Taste: Not distinctive. Chemical Reactions: KOH 
negative on cap. Spore Print: White. Microscopic 
Features: Spores 15—21 x 4.5—6 um; smooth; dextri- 
noid; fusiform, with a convex curve on the adaxial 
side; reminiscent of bolete spores. Cystidia absent. 
Comments: Poisonous. This mushroom is often 
featured in field guides as “Lepiota clypeolaria,” but 
recent studies by Vellinga (2000, 2003) have uncov- 
ered several genetically distinct mushrooms in this group. Compare with Lepiota 
cristata (p. 258), which has a whitish cap with reddish-brown scales, a distinctive 
odor, and bullet-shaped spores. 


LERATIOMYCES SQUAMOSUS 
VAR. THRAUSTUS 


Ecology: Saprobic; growing alone or gregariously 
on woody debris in hardwood and conifer forests; 
summer and fall; widely distributed. Cap: 2.5-7 
cm; convex, becoming broadly convex or broadly 
bell-shaped; slimy; reddish orange to brick red or 
orange; bald; when young adorned with white partial 
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veil remnants. Gills: Attached to the stem; close or 
nearly distant; pale at first, but later purplish gray to 
purple black; with whitish edges when mature. Stem: 
6-12 cm long; up to 1 cm thick; dry; with a ring that 
is grooved on its upper surface and is usually arched 
gracefully downward and away from the stem; bald 
above the ring, densely scaly below; white at first, 
becoming brownish with maturity; base with white 
mycelial threads. Flesh: White, becoming brownish 
in the stem. Odor and Taste: Not distinctive. Spore 
Print: Dark purple brown to blackish. Chemical Re- 
actions: KOH negative or slowly pinkish on cap. 
Microscopic Features: Spores 11-14 x 6-8.5 um; 
smooth; ellipsoid; with an off-center pore. Pleurocys- 
tidia (chrysocystidia) absent. Cheilocystidia abundant; filamentous or subfusoid; 
often with subacute tips. Pileipellis a thin ixocutis of cylindric elements over a 
nearly cellular layer. Comments: Also known as Stropharia squamosa var. thrausta, 
Stropharia thrausta, and Psilocybe thrausta. Compare with species of Pholiota (pp. 
308-12), which feature brown spore prints and usually grow in clusters on logs 
and stumps; also compare with Limacella glioderma (p. 265). This species is also 
illustrated on p. 401. 


LEUCOAGARICUS AMERICANUS 


Ecology: Saprobic; growing alone, scattered, or gregariously in lawns and mead- 
ows, in sawdust piles or woodchips, near waste places, and on stumps, as well as 
in woods; late summer and fall; widely distributed. 
Cap: 3-15 cm, oval when young, becoming convex 
to broadly convex or flat in age; dry; bald at first; 
becoming scaly with reddish to reddish-brown scales; 
the center typically remaining bald in age; whitish 
but reddening with maturity or after being handled; 
the margin becoming lacerated and ragged in old age. 
Gills: Free from the stem; close; white when young; 
staining pinkish to reddish brown. Stem: 7-14 cm 
long; 0.5-2.5 cm thick; often distinctively swollen to- 
ward the base; bald; firm; white, but soon discoloring 
reddish to reddish brown; bruising fairly promptly 
yellow, then slowly reddish when rubbed; with a high, 
collar-like ring. Flesh: White throughout; bruising 
yellow to orange when young; in age drying reddish; 
thick. Odor and Taste: Not distinctive. Spore Print: 
White. Microscopic Features: Spores 8-14 x 5—10 
um; smooth; ellipsoid; dextrinoid; with a small pore. 
Cheilocystidia clavate or clavate with a long neck. Pleurocys- 
tidia absent. Pileipellis of long, upright, cylindric elements. 
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Comments: Edible. Compare with Amanita rubescens (p. 97), which bruises reddish 
without a yellow stage and is only found in woods. Also known as Lepiota americana 
and as Macrolepiota americana. 


LEUCOAGARICUS NAUCINUS 


Ecology: Saprobic; growing alone or gregariously in grassy areas or on disturbed 
ground (roadsides, cultivated areas, and so on); often in the vicinity of conifers; oc- 
casionally found in the woods; late summer through 
fall; widely distributed. Cap: 4-10 cm; convex or 
somewhat blocky when young (“lumpy-looking”), 
becoming broadly convex or nearly flat; dry; bald, 
or occasionally with a few tiny flakes or scales; white 
or grayish white (darker gray in some forms); often 
bruising yellowish; the margin not lined. Gills: Free 
from the stem; close; white, sometimes developing 
pinkish hues in age. Stem: 5-15 cm long; 0.5-1.5 
cm thick; more or less equal, but frequently swollen 
at the base; dry; bald; often discoloring yellowish to 
brownish and/or bruising these shades; with a white 
ring on the upper stem that is fairly persistent but 
may fall away. Flesh: White; not changing on expo- 
sure to air. Odor and Taste: Odor not distinctive, 
or foul in some forms; taste not distinctive. Spore 
Print: White. Microscopic Features: Spores 7—9 x 
5—6 pm; smooth; oval to ellipsoid; dextrinoid; with 
a small pore. Cheilocystidia variously shaped. Comments: Not recommended for 
the table; poisonous for some people. Compare with Amanita bisporigera (p. 89), 
which features a sac-like volva around the base of the stem. 


LEUCOAGARICUS RUBROTINCTUS 


Ecology: Saprobic; growing alone or scattered in woods (primarily in hardwood 
forests); sometimes in compost piles; summer and fall; widely distributed. Cap: 
3-8 cm; at first egg-shaped and uniformly pinkish 
or orangish brown; becoming conical and eventu- 
ally convex or nearly flat, with scattered pinkish to 
orangish-brown fibers over a white background; the 
center remaining distinctively darker; the margin not 
lined, but often splitting in age. Gills: Free from the 
stem; close; white; not bruising or staining. Stem: 
4—16 cm long; 0.5-1 cm thick; more or less equal, but 
sometimes swollen at the base; the base often inserted 
fairly deeply in the ground; dry; bald or with tiny 
fibers; sometimes bruising or discoloring pale yellow- 
ish brown (but not dramatically, and not reddish), 
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especially in age; with a white ring on the upper stem that is fairly persistent but 
may fall away. Flesh: White; not changing on exposure to air. Chemical Reactions: 
KOH pale bluish green on cap. Odor and Taste: Not distinctive. Spore Print: 
White. Microscopic Features: Spores 6-10 x 4—6 um; smooth; oval to ellipsoid; 
dextrinoid; with a small pore. Cheilocystidia variously shaped. Comments: Also 
known as Lepiota rubrotincta. 


LEUCOCOPRINUS CEPISTIPES 


Ecology: Saprobic; growing in groups or clusters in 
woodchips, cultivated soil, gardens, and so on (rarely 
in woods); summer; widely distributed. Cap: 2-8 
cm, oval when young, becoming broadly conical or 
bell-shaped or nearly flat; dry; powdery with soft 
white granules; sometimes becoming scaly in age; 
white to pale pink, often with a darker yellowish or 
brownish center; the margin distinctly lined. Gills: 
Free from the stem; white; crowded. Stem: 4-14 cm 
long; 3—6 mm thick; more or less equal, but fre- 
quently swollen in places; bald or with white powder; 
often discoloring yellowish to brownish; with a white 
ring on the upper stem that is fairly persistent but 
easily removed. Flesh: White; very thin; sometimes 
bruising or discoloring yellowish to brownish. Odor 
and Taste: Odor fragrant, or not distinctive; taste 
not distinctive. Chemical Reactions: KOH negative on cap. Spore Print: White. 
Microscopic Features: Spores 6-11 x 5—8 um; smooth; ellipsoid; dextrinoid; with a 
small pore; thick-walled. Cheilocystidia clavate to bottle-shaped (with a long neck). 
Pleurocystidia absent. Comments: Also known as Lepiota cepistipes. 


LEUCOCOPRINUS FLAVESCENS 


Ecology: Saprobic; growing alone or scattered in the 
vicinity of black locust or honey locust trees (also 
reported from greenhouses); summer; distribution 
uncertain (see comments). Cap: 2—4 cm; egg-shaped 
when young, becoming bell-shaped to broadly con- 
vex or nearly flat at maturity; dry; grooved from the 
margin to the central “eye”; powdery or very finely 
scaly where grooved; bald in the center; light greenish 
yellow except for the brownish to tawny-brown cen- 
ter. Gills: Free from the stem; whitish to yellowish; 
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close or nearly distant. Stem: 3—8 cm long; only a few mm thick; more or less equal 
above, but with a swollen base; pale yellow; sometimes discoloring reddish brown; 
when fresh and young, covered with tiny powdery scales, but soon bald (especially 
after handling); with a yellowish ring on the upper stem that sometimes disap- 
pears. Flesh: Whitish to pale yellow; very thin. Odor and Taste: Not distinctive. 
Chemical Reactions: KOH negative on cap. Spore Print: White. Microscopic 
Features: Spores 5-7 x 3.5—5.5 um; smooth; broadly ellipsoid to subglobose; dex- 
trinoid; without a pore. Cheilocystidia clavate to fusoid-ventricose or bottle-shaped. 
Pleurocystidia absent. Comments: This species was originally described from Ohio 
under locust trees. It has since been reported from greenhouses in California and 
Massachusetts, and we report it here from Illinois woods. Leucocoprinus birnbaumii 
is a similar, brighter yellow species that often appears in the soil of potted plants. 


LEUCOPAXILLUS ALBISSIMUS (PECK) SINGER 


Ecology: Saprobic, decomposing the litter of conifers; growing scattered, gregari- 
ously, or in arcs or fairy rings; summer and fall; widely distributed. Cap: 3-20 cm; 
convex, with an inrolled margin when young, becoming broadly convex, flat, or 
shallowly depressed; dry; bald or very finely velvety 
(like kid leather); white, pinkish, buff, pale brown- 
ish, or pale tan; often darker with age and/or darker 
toward the center; the margin sometimes broadly 
lined at maturity. Gills: Attached to the stem or run- 
ning down it; close; separable from the cap as a layer; 
whitish to dirty yellowish when mature; sometimes 
forking. Stem: 3-8 cm long; up to 3 cm thick; not 
infrequently slightly off-center; when young often 
slightly swollen near the base, but by maturity usu- 
ally more or less equal; bald or very finely hairy, but 
not roughened-scaly; whitish; with prominent and 
copious basal mycelium. Flesh: White; thick; hard; 
not changing on exposure. Odor and Taste: Odor 
not distinctive or (more commonly) mealy to foul; 
taste mild, mealy, unpleasant, or bitter. Spore Print: 
White. Chemical Reactions: KOH negative to pale 
olive on cap. Microscopic Features: Spores 5—8 x 
4.5-5 um (including ornamentation); more or less 
ellipsoid; spiny with warts up to 0.5 um; amyloid. Cheilocystidia scattered; long-cy- 
lindric. Pleurocystidia absent. Comments: Compare with Leucopaxillus laterarius 
(p. 264), which decomposes the litter of hardwoods and has smaller spores. 
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LEUCOPAXILLUS LATERARIUS 


Ecology: Saprobic, decomposing the litter of hard- 
woods in oak and beech forests; growing scattered 
or gregariously; early summer through fall; widely 
distributed. Cap: 4—20 cm; convex, with an inrolled 
margin when young, becoming broadly convex or 
flat; dry; bald or very finely velvety (like kid leather), 
sometimes becoming patchy (but not truly scaly) over 
the center with age; white, pinkish, buff, or pale tan; 
the margin often broadly lined. Gills: Attached to the 
stem or running down it; crowded; separable from 
the cap as a layer; whitish to dirty yellowish when 
mature. Stem: 4—11 cm long; up to 2 cm thick at 
the apex; when young often slightly swollen near 
the base, but by maturity usually more or less equal; bald or 
very finely hairy; whitish; with prominent and copious basal 


mycelium (often found throughout the surrounding litter). 
Flesh: White; thick; hard; not changing on exposure. Odor 
and Taste: Odor mealy or foul (like coal tar or swamp gas); 
taste mild or bitter. Spore Print: White. Chemical Reac- 
tions: KOH pale olive on cap. Microscopic Features: Spores 
3.5-5.5 x 3.5-5 um (including ornamentation); short-ellip- 
soid or subglobose; spiny, with amyloid warts. Cheilocystidia absent or scattered. 
Pleurocystidia absent. Comments: Compare with Leucopaxillus albissimus (p. 263). 


LEUCOPHOLIOTA DECOROSA 


Ecology: Saprobic on the deadwood of hardwoods or 
conifers; growing alone, gregariously, or in clusters; 
late summer and fall; widely distributed, but more 
common in the eastern portions of the Midwest. 
Cap: 2.5-7 cm; round at first, becoming convex, 
broadly convex, or nearly flat; dry; covered with con- 
spicuous brown to rusty-brown, pointed scales; the 
margin inrolled and hairy. Gills: Attached to the stem 
by a notch; close; white; at first covered by a partial 
veil of rusty-brown fibers. Stem: 2.5-8 cm long; up 
to 1.5 cm thick; dry; bald and white at the apex; 
sheathed below with rusty-brown scales and hairs; 
with a folded-over ring zone at the top of the sheath. 
Flesh: White; unchanging. Odor and Taste: Odor 
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not distinctive; taste not distinctive, or bit- 
ter. Chemical Reactions: KOH negative to 
slowly pinkish on cap. Spore Print: White. 
Microscopic Features: Spores 5.5—6 x 3.5-4 
um; smooth; ellipsoid; amyloid. Cheilocys- 
tidia clavate to rostrate or fusiform. Pileipellis 
a trichoderm. Clamp connections present. 
Comments: Compare with Pholiota squar- 
rosoides (p. 310), which is differently colored 
and has a brown spore print. 


LIMACELLA GLIODERMA 


Ecology: Saprobic; growing alone or gregariously under hardwoods or conifers; 
summer and fall; widely distributed. Cap: 2.5-8 cm; convex, becoming flat, or 
developing a broad central bump; slimy when fresh 
and young, but often dry when collected; bald or 
finely granular; dark cinnamon to reddish brown, 
fading to pinkish tan. Gills: Free from the stem 
or attached by a tiny notch; close; whitish at first, 
becoming pinkish. Stem: 4-12 cm long; 0.5-1 cm 
thick; more or less equal; shaggy, with reddish-brown 
patches and scales in vaguely concentric patterns; 
sometimes with an ephemeral ring zone, but lack- 
ing a true ring; whitish under the fibers and scales. 
Flesh: Whitish, tinged pink. Odor and Taste: Mealy. 
Chemical Reactions: KOH olive gray on cap. Spore 
Print: White. Microscopic Features: Spores 3—5 um; 
globose; smooth; inamyloid. Gill tissue divergent. 
Comments: Compare with Leratiomyces squamosus 
var. thraustus (p. 259), which features a purplish-black 
spore print, and with Limacella glischra (below). 


LIMACELLA GLISCHRA 


Ecology: Saprobic; growing alone or scattered un- 
der hardwoods or conifers; summer and fall; widely 
distributed. Cap: 2—4 cm; convex or with a broad 
central bump; thickly slimy with reddish-brown slime 
when fresh; pale brownish to reddish brown beneath 
the slime; darker centrally. Gills: Free from the stem 
or attached by a tiny notch; close; white. Stem: 6-8 
cm long; up to 1 cm thick; more or less equal; covered 
with reddish-brown slime; whitish beneath the slime; 
bald. Flesh: Whitish. Odor and Taste: Mealy. Chem- 
ical Reactions: KOH negative on cap. Spore Print: 
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White. Microscopic Features: Spores 3—4 pm; globose; smooth; inamyloid. Gill 
tissue divergent. Comments: Compare with Limacella glioderma (p. 265), which 
is less slimy and features a shaggy stem, as well as a cap that turns olive with KOH. 


LYCOPERDON MARGINATUM VITTADINI 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously in woods under hardwoods; summer and 
fall; widely distributed. Fruiting Body: More or less 
round, developing a flattened top and a pinched un- 
derside; 1-5 cm across; dry; covered with densely 
packed whitish warts about 2 mm high; with ma- 
turity breaking into patches and chunks that slough 
away as a layer; inner skin brownish and papery; with 
a white, fleshy interior at first; later with yellowish to 
olive granular flesh, and eventually filled with olive to 
brownish spore dust; small sterile base present, filled 
with whitish flesh. Microscopic Features: Spores 
3.5-4.5 um; globose; minutely spiny. Capillitial 
threads olive in KOH; 3-7 pm wide; thick-walled; 
flexuous. Comments: Compare with Lycoperdon per- 
latum (below) and with Vascellum curtisii (p. 387). 


LYCOPERDON PERLATUM PERSOON 


Ecology: Saprobic; growing alone, scattered, gregariously, or in clusters; usually 
found in woods under hardwoods or conifers, but also common along roadsides 
and in urban settings, decomposing the litter of trees; summer and fall; widely 
distributed and common. Fruiting Body: Shaped like an inverted pear, with a 
fairly prominent stem-like area and a roundish to flattened top; 2.5-7 cm wide; 
3-7.5 cm high; dry; covered with whitish spines when young and fresh, but the 
spines usually fall away by maturity and leave scars on the surface; by maturity 
developing a central perforation through which spores are liberated by raindrops 
and wind currents; white, becoming discolored and 
eventually brownish; with a white, fleshy interior at 
first; later with yellowish to olive granular flesh, and 
eventually filled with brownish spore dust; sterile base 
prominent, filled with whitish flesh. Microscopic 
Features: Spores 3.5-4.5 um; globose; minutely 
spiny. Capillitial threads olive in KOH; 3-7 um wide; 
thick-walled; flecuous. Comments: Edible when the 
flesh is still white and firm. Compare with Lycoperdon 
marginatum (above), which has an outer skin that 
sloughs off in chunks as a layer, and with Vascellum 
curtisii (p. 387), which is round, grows in clusters in 
grass, and has a tiny sterile base. 


Photo by Melissa Bochte 
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LYOPHYLLUM DECASTES 


Ecology: Saprobic; usually growing in dense clusters in disturbed soil (roadbeds, 
paths, landscaping areas, and so on), but occasionally growing alone or scattered 
(and sometimes occurring in woods); summer and fall; widely distributed. Cap: 
3-12 cm; convex, becoming broadly convex or flat; 
moist when fresh, but soon dry; bald; grayish brown 
to yellowish brown or brown (usually darker when 
young); often somewhat streaked in appearance; the 
margin inrolled at first, but later even, lobed, or up- 
turned. Gills: Attached to the stem, sometimes by 
a notch, or beginning to run down it; close; white, 
sometimes yellowing somewhat with age. Stem: 5—10 
cm long; up to 2 cm thick; bald; more or less equal; 
dry; whitish, sometimes becoming brownish toward 
the base. Flesh: White; firm; not changing on expo- 
sure. Odor and Taste: Taste pleasant and mild, or 
faintly radish-like; odor not distinctive, or somewhat 
fragrant. Chemical Reactions: KOH negative on 
cap. Spore Print: Pure white. Microscopic Features: 
Spores 4—6 um; globose; smooth; inamyloid. Cystidia 
absent. Clamp connections present. Comments: Ed- 
ible, but not recommended, because it is difficult to 
identify. Compare with species of Leucopaxillus (pp. 263-64), which feature gills 
that are separable as a layer, and with species of Tricholoma (pp. 375-81), which 
do not grow in clusters. Several poisonous species of Clitocybe (including some 
not featured in this book but present in the Midwest) are very similar and are best 
separated with microscopic analysis. 


MACROCYSTIDIA CUCUMIS 


Ecology: Saprobic; terrestrial; growing alone, gre- 
gariously, or in troops in woods, disturbed ground, 
grassy areas, gardens, and so on; summer and fall; 
widely distributed. Cap: 1-6 cm across; bell-shaped at 
first, becoming broadly bell-shaped, broadly convex, 
or nearly flat; bald, silky, or very finely velvety; dark 
reddish brown, often with a paler margin; fading 
with age. Gills: Attached to the stem (sometimes 
by a notch); close; whitish, becoming yellowish to 
pinkish yellow. Stem: Up to 8 cm long and 5 mm 
thick; more or less equal; dry; finely velvety; tough; 
colored like the cap, but paler above and darker be- 
low. Flesh: Insubstantial; brownish. Odor and Taste: 
Odor strong, reminiscent of fish or cucumbers; taste 
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Cystidia 


Photo by Ron Kerner 


Photo by 
Patrick Harvey 


mild or slightly fishy. Spore Print: Variable; whit- 
ish, pinkish, dirty yellowish, pale pinkish brown. 
Chemical Reactions: KOH dark olive, then gray 
on cap. Microscopic Features: Spores 7—9 x 3—4.5 
um; smooth; ellipsoid; inamyloid. Large, lanceo- 
late cystidia (up to 90 pm long and over 20 pm 
wide) present on cap surface, gills, and stem surface. 
Comments: The fishy odor and overall appearance 
make good identifying features, but the impressive 
cystidia are definitive. 


MACROLEPIOTA PROCERA (SCOPOLI) SINGER 


Ecology: Saprobic; growing alone or scattered in woods or at the edges of woods, 
or in pastures, on trails, and in other disturbed-ground areas; late summer; widely 
distributed. Cap: 7—25 cm, oval when young, becoming convex to broadly convex 
in age, with a dark central bump; dry; at first bald 
and brownish, but soon becoming scaly, the scales 
brown, the surface below whitish and later grayish or 
brownish; often shaggy and ragged at maturity. Gills: 
Free from the stem; white when young, sometimes 
discoloring to pinkish or tan in maturity; close. Stem: 
14-20 cm long; 0.5-1.5 cm thick; long and slender, 
with a slightly enlarged base; pale above the ring, 
covered below the ring with small brown scales that 
break up as the mushroom matures, creating zones 
or sometimes disappearing; with a double-edged 
ring that can be detached and 
moved freely up and down the stem. 
Flesh: White throughout; sometimes 
tinged reddish, but not staining red- 
dish when exposed; soft. Odor and 
Taste: Not distinctive. Chemical 
Reactions: KOH negative to slowly 
pinkish on cap. Spore Print: White. 
Microscopic Features: Spores 12—18 
x 8-12 um; smooth; broadly ellip- 
soid; dextrinoid; with a small pore. 
Cheilocystidia clavate or cylindric. 
Pleurocystidia absent. Comments: 
Edible and very good when young 
and fresh. Often called the “parasol 
mushroom.” Compare carefully with Chlorophyllum molybdites (p. 135), which 
grows only in grass and features a greenish spore print and greenish mature gills; 
also compare with Chlorophyllum rhacodes (p. 136), which is a stockier mushroom 
with a thicker stem and smaller spores. 
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MARASMIUS CAPILLARIS 


Ecology: Saprobic on the fallen leaves of oaks and other hardwoods (rarely reported 
on conifer duff); growing alone or, more often, gregariously (many may be found 
on a single leaf); summer and fall; widely distributed. 
Cap: 2-15 mm across; convex, but soon with a cen- 
tral depression; pleated; bald or very finely velvety; 
dry; whitish or very pale grayish brown. Gills: At- 
tached to a tiny “collar” that circles the stem; whitish; 
distant. Stem: Up to 60 mm long; <1 mm thick; 
equal; dry; shiny; wiry; pale above, dark brown to 
black below; inserted directly into the leaf. Flesh: 
Almost nonexistent. Odor and Taste: Taste not dis- 
tinctive, or slightly bitter; odor not distinctive. Spore 
Print: White. Microscopic Features: Spores 7—11 x 
3-5 um; smooth; pip-shaped. Cystidia lacking on 
gills, but broom cells present. Pileipellis with broom 
cells. Comments: Compare with Marasmius rotula 
(p. 272), which is nearly identical but grows from 
wood rather than leaves; with Tetrapyrgos nigripes 
(p. 370); and with Marasmius delectans (p. 270). 


MARASMIUS COHAERENS 


Ecology: Saprobic on leaf litter and woody debris in 
hardwood forests; growing alone or, more typically, in 
clusters of 2 or 3; early summer through fall; widely 
distributed. Cap: 1-3.5 cm across; convex, becoming 
broadly convex; bald; the margin sometimes lined; 
yellowish brown to reddish brown, sometimes fading 
dramatically along the margin. Gills: Attached to the 
stem; distant or nearly so (but in one variety close or 
crowded); pale at first, becoming tan or even light 
brown; sometimes developing brown edges. Stem: 
3-8 cm long; up to 3 mm thick; equal; dry; straight 
or slightly curved; whitish to yellowish brown at 
first, but soon darkening from the base up to dark 
brown or dark reddish brown; usually with copious, 
whitish basal mycelium. Flesh: Thin; insubstantial; 
pale. Odor and Taste: Taste mild, or with a slightly 
bitter or acidic aftertaste; odor mild, or pungent and 
unpleasant. Chemical Reactions: KOH pale olive 
on cap. Spore Print: White. Microscopic Features: Spores 7-10 x 3—5.5 
um; smooth; ellipsoid; inamyloid. Cystidia variously shaped, but often 
fusiform; thick-walled; dextrinoid. Broom cells present on gills and cap 
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surface. Comments: Compare with Marasmius sullivantii (p. 274), which is bright 
orange to rusty orangish brown, and with Rhizomarasmius pyrrhocephalus (p. 335), 
which features a tough, hairy, elongated stem. 


MARASMIUS DELECTANS 


Ecology: Saprobic on leaf litter and woody debris in hardwood forests (especially 
oak woods); growing gregariously or in clusters; summer and fall; widely distrib- 
uted. Cap: 1—4 cm across; convex, becoming broadly 
convex or nearly flat; bald; becoming somewhat wrin- 
kled; the margin sometimes lined; pale to dirty yel- 
lowish when young, but soon buff or whitish; often 
with a slightly darker center. Gills: Attached to the 
stem or nearly free from it at maturity; distant, nearly 
distant, or close; pale yellowish. Stem: 1-8 cm long; 
up to 2 mm thick; equal or tapered from apex to base; 
dry; hollow; yellowish to whitish or reddish at first, 
but soon darkening from the base up to dark brown 
or nearly black; bald; with whitish basal mycelium. 
Flesh: Thin; insubstantial; pale. Odor and Taste: 
Taste not distinctive; odor not distinctive, or, more 
often, strong and foul. Chemical Reac- 
tions: KOH negative on cap. Spore Print: 
White. Microscopic Features: Spores 
5.5-9 x 3—5 um; smooth; ellipsoid; inam- 
yloid. Cystidia variously shaped, but often 
fusiform; dextrinoid. Pileipellis with dex- 
trinoid broom cells. Comments: Compare 
with Marasmius capillaris (p. 269) and 
Maramius rotula (p. 272), both of which 
have pleated caps and wiry stems, and with 
Tetrapyrgos nigripes (p. 370), which has a 
fuzzy black stem. 


MARASMIUS FELIX 


Ecology: Saprobic on fallen leaves of sycamore trees 
(usually on leaves from the preceding year); growing 
alone or gregariously from petioles or major veins; 
summer, fall, and winter (during warm spells); prob- 
ably to be expected throughout the midwestern range 
of the tree (south of the Great Lakes). Cap: 1.5-7 
mm across; convex, becoming plano-convex; usually 
pleated by maturity; often somewhat wrinkled; dry; 
at first nearly white, becoming pinkish or pale pinkish 
brown with age. Gills: Attached to the stem, often by 


means of a collar that may or may not completely encircle the stem; distant; whitish 
or faintly pinkish. Stem: 10-85 mm long; <1 mm thick; equal; dry; wiry; sometimes 
slightly hairy; inserted directly into the leaf; translucent near apex, brownish below; 
occasionally branched. Flesh: Thin; insubstantial. Odor and Taste: Not distinctive. 
Spore Print: White. Microscopic Features: Spores 8—8.5 x 3-3.5 um; smooth; 
subfusiform. Cystidia variously shaped; inamyloid. Pileipellis hymeniform; with 
pileocystidia. Comments: The overall appearance and the distinctive habitat on 
sycamore leaves make this mushroom fairly easy to recognize. 


MARASMIUS NIGRODISCUS 


Ecology: Saprobic on litter under hardwoods or conifers; growing alone, scattered, 
or gregariously; summer and fall; widely distributed. Cap: 3—11 cm; convex, be- 
coming plano-convex or nearly flat, usually with a 
broad central bump or nipple; dry; usually becoming 
somewhat wrinkled with maturity and developing 
fine lines along the margin; when young, pale brown, 
becoming creamy white or very pale brownish with 
a darker brown or reddish-brown center; in old age 
sometimes uniformly pale brownish or dirty cream. 
Gills: Attached to the stem; close; whitish, sometimes 
discoloring grayish. Stem: 5—10 cm long; about 1 cm 
thick; equal; dry; straight; whitish or very pale brown- 
ish; smooth or with shallow longitudinal grooves; 
basal mycelium white. Flesh: Whitish. Odor and 
Taste: Taste mild or slightly bitter; odor not distinc- 
tive or faintly of almonds. Chemical Reactions: 
KOH negative on cap. Spore Print: White. Micro- 
scopic Features: Spores 7—9 x 3—5 um; smooth; more 
or less ellipsoid. Cystidia abundant on gill edges and 
faces. Pileipellis without broom cells. Comments: 
Compare with species of Xerula (pp. 394-95), which 


have long, underground taproots. 


MARASMIUS OREADES 


Ecology: Saprobic on grass in lawns, meadows, and 
other grassy areas; growing gregariously in troops, 
arcs, or rings; summer and fall; widely distributed. 
Cap: 1-5 cm across; bell-shaped, with a somewhat 
inrolled margin at first, becoming broadly convex, 
with an even or uplifted margin, but often retaining 
a slight central bump; dry; bald; pale tan or buff— 
occasionally white, or reddish tan; often changing 
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color markedly as it dries out, resulting in 2-toned 
specimens; the margin sometimes faintly lined. 
Gills: Attached to the stem or free from it; dis- 
tant or nearly so; white or pale tan. Stem: 2-8 cm 
long; 1.5-6 mm thick; equal; dry; tough and pliant; 
whitish or colored like the cap. Flesh: Tough; whit- 
ish. Odor and Taste: Not distinctive. Spore Print: 
White. Microscopic Features: Spores 7—10 x 4—6 
um; smooth; ellipsoid; inamyloid. Cystidia absent. 
Pileipellis hymeniform. Comments: Edible. Often 
called the “fairy ring mushroom,” despite the fact 
that many other mushrooms grow in fairy rings. 


‘The bell-shaped caps, tough stems, well-spaced gills, 


and habitat in grass are good field characters. 


MARASMIUS PULCHERRIPES 


Ecology: Saprobic on litter under hardwoods or conifers; growing gregariously; 
summer and fall; widely distributed. Cap: 0.5-2 cm; at first bell-shaped or con- 
vex, often with a central nipple; later broadly bell- 
shaped, convex, or nearly flat; pleated; bald or mi- 
nutely roughened; dry; pink or pinkish brown (rarely 
brownish orange), fading with age, but retaining a 
darker center. Gills: Attached to the stem or free 
from it; rarely attached by means of a collar; distant 
or nearly so; white or pinkish. Stem: 2—6 cm long; <1 
mm thick; equal; dry; wiry; often curved; pale pinkish 
at the extreme apex, darkening downward by degrees 
to a reddish-brown or black base; bald; basal myce- 
lium white. Flesh: Thin; insubstantial. Odor and 
Taste: Taste mild or slightly bitter or radish-like; odor 
not distinctive. Chemical Reactions: KOH olive to 
negative on cap. Spore Print: White. Microscopic 
Features: Spores 11-15 x 3—4 um; smooth; subfusoid. 
Cystidia present on gill faces; dextrinoid broom cells 
present on gill edges. Pileipellis with broom cells. 
Comments: Marasmius siccus (p. 273) is similar but 
orange. Also compare with Mycena haematopus (p. 284), which grows in clusters 
from decaying wood, has a soft stem, and exudes a purplish juice when sliced. 


MARASMIUS ROTULA 


Ecology: Saprobic on sticks, logs, and woody debris in hardwood forests; growing 
alone, gregariously, or in clusters; spring through fall; widely distributed. Cap: 
0.5-2 cm; convex, with a central depression; pleated; often appearing to have a 
flat top and squarish sides when viewed from the side; bald; dry; brownish in the 
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depression, white elsewhere. Gills: Usually 
attached to a tiny collar that encircles the 
stem; distant; white to yellowish white. Stem: 
1.5-8 cm long; 1-2 mm thick; equal; dry; 
shiny; wiry; pale at first, but soon dark brown 
to black except at the apex; base sometimes 
with stiff hairs. Flesh: Thin. Odor and Taste: 
Not distinctive. Chemical Reactions: KOH 
negative on cap. Spore Print: White or very 
pale yellowish. Microscopic Features: Spores 
6.5-10 x 3—5 pm; smooth; ellipsoid. Cystidia 
absent on gill faces; inamyloid broom cells 
present on gill edges. Pileipellis with broom 
cells that feature very short projections. 
Comments: The squarish cap (when viewed 
from the side) and growth from wood (rather 
than leaves) help to characterize this species. 
Compare with Marasmius capillaris (p. 269), 
Marasmius delectans (p. 270), and Tetrapyrgos 
nigripes (p. 370). 


MARASMIUS SICCUS 


Ecology: Saprobic on leaf litter and woody debris in hardwood forests (but some- 
times also found on the needle duff of white pine); growing gregariously; summer 
and fall; widely distributed. Cap: 0.5-3 cm; 
cushion-shaped or bell-shaped, with a cen- 
tral depression; conspicuously pleated; bald 
or minutely roughened; dry; orange when 
fresh, fading to pale orange. Gills: Attached 
to the stem or free from it; very distant; white 
to pale yellowish. Stem: 2.5—6.5 cm long; 
about 1 mm thick; equal; dry; wiry; whitish 
or yellowish above, brown toward the base; 
bald; basal mycelium white. Flesh: Thin; in- 
substantial. Odor and Taste: Taste mild or 
slightly bitter; odor not distinctive. Spore 
Print: White. Microscopic Features: Spores 
16-23 x 3—4.5 pm; smooth; subfusiform. 
Cystidia with refractive contents present on 
gill faces; dextrinoid broom cells present on 
gill edges. Pileipellis with dextrinoid broom 
cells. Comments: Compare with Marasmius 


pulcherripes (p. 272). 
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MARASMIUS STRICTIPES 


Ecology: Saprobic on leaf litter in hardwood for- 
ests; growing alone, gregariously, or occasionally in 
clusters; summer and fall; widely distributed. Cap: 
To 7 cm across; convex, becoming flat; bald; faintly 
lined at the margin; moist; dull yellow to orangish 
yellow. Gills: Attached to the stem or free from it; 
close or crowded; whitish, pale yellow, or orangish 
yellow. Stem: 3—9 cm long; up to 1 cm thick; equal; 
dry; straight; tough; bald, or sometimes with a faint 
bloom or dusting; with copious white basal myce- 
lium; white or pale yellow. Flesh: Thin; insubstantial. 
Odor and Taste: Taste mild or slightly radish-like; 
odor not distinctive. Chemical Reactions: KOH 
negative on cap. Spore Print: White. Microscopic 
Features: Spores 6-10.5 x 3—4.5 um; smooth; ellipsoid. Pleurocystidia absent; 


cheilocystidia present. Pileipellis hymeniform. Comments: Compare with Gymno- 
pus subsulphureus (p. 191), which is slightly smaller, has crowded gills, and usually 
appears in late spring. 


MARASMIUS SULLIVANTI! 


Ecology: Saprobic on leaf litter and woody debris in hardwood forests; growing 
alone or gregariously; summer and fall; widely distributed. Cap: To 2.5 cm across; 
convex, becoming flat; not pleated; typically bald 
overall and faintly lined at the margin; dry; bright 
reddish orange or rust-colored. Gills: Attached to the 
stem or free from it; close; white, or with the edges 
faintly pinkish at first. Stem: 0.5-2.5 cm long; 1-1.5 
mm thick; equal; dry; wiry; sometimes with a faint 
bloom or dusting at first, but soon bald; often with 
copious white basal mycelium; white or nearly clear 
at the apex, reddish to orangish in the midsection, 
reddish brown to black below. Flesh: Thin; insub- 
stantial. Odor and Taste: Taste mild or slightly bit- 
ter; odor not distinctive. Chemical Reactions: KOH 
negative on cap. Spore Print: White. Microscopic 
Features: Spores 7-9 x 3-3.5 um; smooth; ellipsoid. 
Cystidia versiform. Broom cells present in pileipel- 
lis. Comments: Compare with Marasmius cohaerens 


(p. 269) and Rhizomarasmius pyrrhocephatus (p. 335). 


MEGACOLLYBIA RODMANI R. H. 
PETERSEN, K. W. HUGHES, & LICKEY 


Ecology: Saprobic; growing alone or gregariously on 
rotting hardwood logs or from buried deadwood; May 
through July; widely distributed. Cap: 3-20 cm; convex 
when young, becoming broadly convex to flat or shal- 
lowly depressed in age; dry; brown to olive brown or 
pale grayish brown in form rodmani; gray brown to gray 
in form murina; radially streaked. Gills: Attached to the 
stem broadly or narrowly; close or nearly distant; whitish. 
Stem: 5-12 cm long and up to 1 cm wide in form rodmani; 
5-9 cm long and up to 2.5 cm wide in form murina; finely 
silky; whitish; more or less equal above a slightly enlarged 
base, or tapering slightly to apex; base attached to copious 
and conspicuous rhizomorphs in form murina, or with 
inconspicuous or even absent rhizomorphs in form rod- 
mani. Flesh: Whitish, not changing when sliced. Odor 
and Taste: Not distinctive. Chemical Reactions: KOH 
negative on cap of form murina. Spore Print: White. 
Microscopic Features: Spores 6-10 x 5-7.5 um; smooth; 
ellipsoid; inamyloid. Cheilocystidia abundant; not pro- 
jecting substantially in form rodmani; projecting in form 
murina. Pileipellis a cutis with clavate terminal elements. 
Comments: Previously known as Megacollybia platyphylla 
and Tricholomopsis platyphylla. Two forms of this species, 
f. rodmani and f. murina, exhibit minor differences and 
are separated in the description above. Compare with 
Clitocybula lacerata (p. 144), which is smaller and features 
distant, cross-veined gills. 


MELANOLEUCA BREVIPES 
(BULLIARD) PATOUILLARD 


Ecology: Saprobic; found in grassy areas and disturbed 
soil, often in urban areas; summer and fall; widely distrib- 
uted. Cap: 2-8 cm across; broadly convex or flat, some- 
times with a shallow central bump; bald; dry; dark gray to 
nearly black when young, becoming gray and eventually 
fading to dull brownish or paler. Gills: Attached to the 
stem, usually by a notch; fairly crowded; white. Stem: 
1-3 cm long; up to 1 cm thick; firm; club-shaped when in 
the button stage, becoming equal, with a slightly swollen 
base; sometimes twisted; dry; whitish. Flesh: White in 
cap; white or brownish in the stem. Odor and Taste: 
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Not distinctive. Spore Print: White. Microscopic Features: Spores 6.5—9.5 x 
5-6.5 um; more or less ellipsoid; ornamented with amyloid warts. Pleurocystidia 
absent or rare. Cheilocystidia abundant; variously shaped; often capped with apical 
incrustations. Comments: The short stem, flat gray cap, and habitat in grass are 
good identification characters. 


MELANOLEUCA MELALEUCA 


Ecology: Saprobic; found in grassy areas and dis- 
turbed soil, often in urban areas; summer and fall; 
widely distributed. Cap: 2—3 cm across; convex, be- 
coming flat, usually with a shallow central bump; 
bald; dry; the margin long remaining curved under; 
dark brown, fading to brownish. Gills: Attached to 
the stem, usually by a notch; crowded; white, devel- 
oping slightly pinkish hues. Stem: 4—5 cm long; up 
to 4 mm thick; firm; more or less equal; dry; whit- 
ish to tan; bald, or with tiny whitish fibers. Flesh: 
White; thin. Odor and Taste: Odor not distinctive, 
or pungent; taste not distinctive. Spore Print: White. 
Microscopic Features: Spores 5.5-8 x 4.5-6 um; 
more or less ellipsoid; ornamented with amyloid 
warts. Pleurocystidia and cheilocystidia absent. Com- 
ments: Compare with Clitocybe eccentrica (p. 141). 
Treatments of Melanoleuca melaleuca are inconsistent; 
we are following the contemporary European concept 
of the species, in which cystidia are lacking. 


MERIPILUS SUMSTINEI 


Ecology: Parasitic on living oaks and other hard- 
woods, and saprobic on the deadwood of hardwoods; 
causing a white rot; growing in large clusters of rosettes 
near the bases of trees; often reappearing in the same 
place in subsequent years; summer and fall; widely 
distributed. Fruiting Body: Up to 30 cm across or 
more; composed of multiple caps sharing a branched, 
stem-like base. Caps: 5—20 cm across; fan-shaped; 
finely velvety or bald; whitish to yellowish, becom- 
ing brownish with age; often radially streaked and 
concentrically zoned; the margin thin, bruising and 
aging black. Pore Surface: Whitish, becoming dirty 


tan; bruising dark brown to black when 
fresh; with 6-8 round to angular pores per 
mm; tubes to 8 mm deep. Stem: Whitish, 
becoming brown to blackish with age; 
tough; short; often off-center. Flesh: Firm; 
white; somewhat stringy. Odor and Taste: 
Mild; pleasant. Chemical Reactions: KOH 
negative on flesh. Spore Print: White. Mi- 
croscopic Features: Spores 5—5.5 x 4.5-5 
um; smooth; subglobose; inamyloid. Hy- 
phal system monomitic. Clamp connec- 
tions absent. Comments: Also known as 
Meripilus giganteus. Compare with Grifola 
frondosa (p. 185). 


MICROSTOMA FLOCCOSUM 


Ecology: Saprobic on decaying hardwood sticks 
and logs (sometimes arising from buried wood and 
appearing terrestrial), early summer and summer; 
widely distributed. Fruiting Body: Goblet-shaped 
to cup-shaped; to about 1 cm across; inner surface 
bald, scarlet red; undersurface densely covered with 
white hairs; stem 3—5 cm long, 2—5 mm thick, whit- 
ish, hairy, often curving; flesh thin. Microscopic 
Features: Spores 20-35 x 15-17 pm; smooth; ellip- 
soid, with narrow ends. Comments: Compare with 
Scutellinia scutellata (p. 357), which is less deeply 
cup-shaped and features brown to black, rather than 
white, hairs. 


MORCHELLA ANGUSTICEPS 


Ecology: Mycorrhizal; found under hardwoods, espe- 
cially ashes and tulip trees; spring; widely distributed. 
Cap: 3-8 cm high; variable in shape, but usually 
somewhat elongated and pointed; pitted and ridged, 
with blunt-edged, finely velvety to bald ridges; pale 
when young (almost whitish when covered by leaves) 
and darkening with age until the ridges are black 
and the pits are pale yellowish brown to dark brown; 
attached to the stem with a slight overhang or rim; 
hollow. Stem: 2-8 cm long; 1-3 cm wide; whitish 
or pale tan; sometimes darkening to brown in age; 
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bald or mealy with flaky granules; equal or with an enlarged base; with age devel- 
oping channels and folds, especially near the base; hollow. Spore Print: Creamy to 
yellowish or orangish. Microscopic Features: Spores 22-27 x 11-15 um; smooth, 
ellipsoid; contents homogeneous. Comments: Edible and good. Compare with 
Morchella septentrionalis (p. 280), which has a strictly northern range and features 
smaller caps and smaller spores. Morchella importuna, which is similar but features 
strikingly regular, “laddered” pits and ridges and appears in woodchips, has been 
reported from the Midwest. Another black morel, Morchella tomentosa, has been 
reported in midwestern jack pine burn areas in the year following the fire; it features 
densely hairy, nearly black surfaces. 


MORCHELLA DIMINUTIVA 


Ecology: Mycorrhizal; found under hardwoods, 
especially ashes, hickories, and tulip trees; spring; 
below the Great Lakes. Cap: 2—4 cm high; sharply to 
bluntly conic; pitted and ridged, with blunt-edged, 
bald ridges that sometimes erode with age and be- 
come sharp; pits and ridges vertically arranged; ridges 
pale when young, darkening slightly with age, but 
remaining yellowish to pale yellowish brown; pits 
brown or nearly black when young, becoming pale 
yellowish to pale yellowish brown; attached to the 
stem without a notable overhang or rim; hollow. 
Stem: 1—6 cm long; up to 1.5 cm wide; whitish or 
pale tan; bald; equal; hollow. Spore Print: Creamy to 
yellowish or orangish. Microscopic Features: Spores 20—24 x 11-16 um; smooth, 
ellipsoid; contents homogeneous. Comments: Edible. Compare with Morchella 
esculentoides (below). 


MORCHELLA ESCULENTOIDES 


Ecology: Mycorrhizal; found under hardwoods, es- 
pecially ashes and recently dead elms; spring; widely 
distributed. Cap: 2—11 cm high; variable in shape 
but usually egg-shaped or cylindric, with a convex 
or bluntly conic apex; pitted and ridged, with blunt- 
edged, bald ridges that erode with age and become 
sharp; ridges pale when young, darkening slightly 
with age, but remaining yellowish to pale yellowish 
brown; pits randomly arranged, nearly black when 


THE MUSHROOMS 279 


young, becoming pale yellowish to pale yellowish brown; attached to the stem with- 
out a notable overhang or rim; hollow. Stem: 2—12 cm long; 1.5—8 cm wide; whitish 
or pale tan; sometimes darkening to brown in age; bald or mealy with flaky granules; 
equal, or with an enlarged base; with age developing channels and folds, especially 
near the base; in warm, wet weather sometimes becoming enormous and inflated; 
hollow. Spore Print: Creamy to yellowish or orangish. Microscopic Features: 
Spores 18-22 x 11-13 pm; smooth, ellipsoid; contents homogeneous. Comments: 
Edible and very good. Previously known as Morchella esculenta, which recent studies 
have determined to be strictly European. DNA reveals Morchella cryptica, which 
is macro- and microscopically indistinguishable, to be a distinct species; it should 
be expected throughout the Midwest, although it is not as common as Morchella 
esculentoides. Compare with Morchella prava (below), which features contorted pits 
and ridges, and with Morchella diminutiva (p. 278), which is smaller and pointier 
and features vertically elongated pits and ridges. Morchella rufobrunnea, which is 
similar but features surfaces that bruise red and appears in woodchips, has been 
reported from central Michigan in the fall. 


MORCHELLA PRAVA 
DEWSBURY, MONCALVO, J. D. MOORE, & M. KUO 


Ecology: Mycorrhizal; found primarily under hardwoods, often in sandy soil near 
lakes and rivers; spring; possibly widely distributed, but more common in the 
northern Midwest. Cap: 5—10 cm high; variable in shape, but usually more or less 
egg-shaped or round, with a rounded apex; pitted 
and ridged, with blunt-edged, bald or finely velvety 
ridges that erode with age and become sharp; pits 
and ridges randomly arranged and irregular, often 
appearing contorted; ridges pale when young, darken- 
ing slightly with age, but remaining yellowish to pale 
yellowish brown; pits asymmetrical in shape, nearly 
black when young, often remaining dark throughout 
development, but sometimes becoming pale yellowish 
to pale yellowish brown; attached to the stem without 
a notable overhang or rim; hollow. Stem: 2.5—4 cm 
long; 1-3 cm wide; whitish or pale tan; sometimes 
darkening to reddish brown in age; bald; with an 
enlarged base; with age developing channels and 
folds, especially near the base; hollow. Spore Print: 
Creamy to yellowish or orangish. Microscopic Fea- 
tures: Spores 17—21 x 10-12 um; smooth, ellipsoid; 
contents homogeneous. Comments: Edible and very 
good. Compare with Morchella esculentoides (p. 278). 
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MORCHELLA PUNCTIPES PECK 


Ecology: Mycorrhizal; found under hardwoods; 
spring; widely distributed. Cap: 2—4.5 cm high; 
bluntly to sharply pointed; pitted and ridged, with 
blunt-edged, bald ridges; pale yellowish to brownish 
when young, and darkening with age until the ridges 
are black and the pits are pale yellowish brown to 
dark brown; attached in a skirt-like manner to the 
stem, roughly halfway from the apex, with a deep 
overhang or rim; hollow. Stem: 5—15 cm long; 1—-4.5 
cm wide; whitish or pale tan; finely mealy with flaky 
granules, or nearly bald; with an enlarged base; with 
age often developing ridges and folds near the base; 
in warm, wet weather sometimes becoming inflated; 
hollow. Spore Print: Creamy to yellowish or orang- 
ish. Microscopic Features: Spores 20-27 x 14-18 
um; smooth, ellipsoid; contents homogeneous. Com- 
ments: Edible. Also known as Morchella semilibera, which recent studies have shown 
to be strictly European. Compare with Verpa bohemica (p. 388), which has a cap 
that is completely free from the stem and sits like a thimble on the end of a pencil. 


MORCHELLA SEPTENTRIONALIS 
M. KUO, J. D. MOORE, & ZORDANI 


Ecology: Mycorrhizal; found under hardwoods, es- 
pecially big-toothed aspen and ashes; usually growing 
near woody debris or growing directly from well-rot- 
ted wood; spring; found from roughly the 44th par- 
allel northward. Cap: 3—4.5 cm high; bluntly to 
sharply pointed; pitted and ridged, with blunt-edged, 
finely velvety to bald ridges; pale when young (almost 
whitish when covered by leaves) and darkening with 
age until the ridges are black and the pits are pale 
yellowish brown to dark brown; attached to the stem 
with a slight overhang or rim; hollow. Stem: 2-3 cm 
long; 1-1.5 cm wide; whitish or pale tan; finely mealy 
with flaky granules; with an enlarged base; sometimes 
developing a few folds near the base; hollow. Spore 
Print: Creamy to yellowish or orangish. Microscopic 
Features: Spores 20-22 x 11-15 pm; smooth, ellipsoid; contents homogeneous. 
Comments: Edible and good. Compare with Morchella angusticeps (p. 277). 
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MORGANELLA PYRIFORMIS 


Ecology: Saprobic on the deadwood of hardwoods 
or conifers; growing in dense clusters, or scattered; 
spring through fall; widely distributed and common. 
Fruiting Body: Shaped like an inverted pear, or more 
or less round; 1.5—5 cm wide; 2.5—5 cm high; dry; 
often covered with tiny white spines when young and 
fresh, but the spines usually disappear by maturity; 
typically with a pinched-off stem base and white rhi- 
zomorphs; by maturity developing a central perfora- 
tion; whitish to yellowish brown; with a white, fleshy 
interior at first; later with yellowish to olive granular 
flesh and eventually filled with brownish spore dust. 
Microscopic Features: Spores 3.5—4.5 um; globose; 
smooth; without a pedicel. Capillitial threads olive 
to brownish in KOH; 3—6 pm wide. Comments: 
Also known as Lycoperdon pyriforme. The habitat on 
wood and the abundant white rhizomorphs make 


this puffball easy to identify. 


MUTINUS ELEGANS 


Ecology: Saprobic; growing alone or gregariously in 
gardens, flowerbeds, meadows, lawns, woodchips, 
and cultivated areas (also occasionally appearing in 
woods); summer and fall; widely distributed and 
common. Immature Fruiting Body: Usually at least 
partially submerged in the ground; appearing like a 
whitish to pinkish or purplish “egg” up to 4 cm high; 
when sliced, revealing the stinkhorn-to-be encased 
in a gelatinous substance. Mature Fruiting Body: 
Cylindric; 4-17 cm high; 0.5-1.5 cm wide; grace- 
fully tapered toward the apex; often slightly curved; 
orange or orangish red; sometimes with clinging 
whitish volval remnants; minutely pocked and pitted; 
with olive-brown to brown slime covering the upper 
portion, but usually not covering the extreme tip; 
the slime becoming foul and malodorous, and often 
quickly removed by insects; hollow; spongy; with 
a whitish, sac-like volva at the base. Microscopic 
Features: Spores 4-7 x 2—3 um; ellipsoid or oblong; smooth. Comments: Com- 
pare with Phallus rubicundus (p. 304), which is very similar but has a structurally 
separate head. 
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MYCENA ATKINSONIANA 


Ecology: Saprobic on fallen leaves of oaks and beech; growing scattered, gregari- 
ously, or in loose clusters; late summer and fall; widely distributed. Cap: Up to 3 cm 
across; convex to broadly conical, sometimes becoming bell-shaped; dry or slightly 
tacky; bald; reddish brown over the center, with golden to yellow shades developing 
elsewhere; the margin becoming lined with matu- 
rity; often with a thin maroon line at the outer edge. 
Gills: Narrowly attached to the stem; close; very pale 
yellow when young, becoming stained darker yellow 
with age; with maroon edges. Stem: 2—6 cm long; 
2-3 mm thick; equal; hollow; distinctively adorned 
with tiny purplish-brown fibers (use a hand lens); 
reddish brown to brownish, fading to yellowish; 
exuding a yellow to orange or reddish-brown juice 
when sliced open; basal mycelium hairy and whitish, 
or when wet purplish brown. Flesh: Insubstantial; 
pallid or brownish; exuding a yellow to orange or 
reddish-brown juice when sliced. Odor and Taste: 
Not distinctive. Chemical Reactions: KOH on cap 
negative to yellow, erasing red pigments. Spore Print: 
White. Microscopic Features: Spores 7—9 
x 3—6 um; weakly to moderately amyloid; 
ellipsoid; smooth. Cheilocystidia abun- 
dant; fusiform. Pleurocystidia absent or 
rare; when present similar to cheilocys- 
tidia. Comments: Mycena sanguinolenta is 
similar but features pinkish to whitish gill 
faces and a stem that lacks purplish-brown 
fibers. Compare with Mycena haematopus 
(p. 284), which grows on wood and has gill 
edges colored like the gill faces. 


Ecology: Saprobic on the bark of standing or fallen 
trees, usually with moss present; frequently found 
on oaks but also on the bark of other hardwoods or 
conifers; growing scattered or densely gregariously; 
late summer and fall, but sometimes appearing in 
spring; widely distributed. Cap: Occasionally ap- 
proaching 1 cm across, but usually 3-5 mm across; 
convex, becoming broadly convex; dry; becoming 
pleated; densely covered with tiny pale fibrils and 
granules (use a hand lens) that may begin to disappear 
with maturity; purple brown when young but soon 
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fading to brown, orangish brown, or tan. Gills: Attached to the stem or beginning 
to run down it; distant; colored like the cap. Stem: Up to 1 cm long and under 
1 mm thick; fragile; equal; covered with fibrils like those on the cap (densely so 
when young, creating a pale surface); colored like the cap. Flesh: Insubstantial. 
Odor and Taste: Not distinctive. Spore Print: White. Microscopic Features: 
Spores 9-11 um; globose to subglobose; smooth; amyloid. Pleurocystidia absent. 
Cheilocystidia abundant; clavate; with tiny bumps or, frequently, with finger-like 
projections. Pileocystidia and caulocystidia irregular; densely covered with simple 
or branched nodules and projections. Comments: The habitat on bark, tiny size, 
and granulated, pleated cap are good field characters. 


MYCENA EPIPTERYGIA VAR. LIGNICOLA Cheio a al 
A. H. SMITH 


Ecology: Saprobic on the barkless, mossy, well-decayed deadwood of 
conifers; growing gregariously; fall; apparently fairly widely distributed. 
Cap: Up to about 1.5 cm across; egg-shaped, becom- 
ing broadly conic to broadly bell-shaped; sticky when 
fresh; bald; yellow green to bright greenish yellow, 
fading to dull yellow; the margin sometimes faintly 
lined; cuticle fairly tough and elastic, peeling easily. 
Gills: Attached to the stem by a tooth; close or nearly 
distant; whitish to pale greenish yellow or yellow. 
Stem: 4—6 cm long; 1-1.5 mm thick; fragile; equal; 
bald; sticky; colored like the cap or paler. Flesh: In- 
substantial; yellowish. Odor and Taste: Odor slightly 
to moderately mealy or slightly of iodine; taste simi- 
lar. Spore Print: White. Chemical Reactions: KOH 
negative on cap. Microscopic Features: Spores 7—13 
x 5-8 um; weakly to moderately amyloid; ellipsoid; 
smooth. Cheilocystidia abundant; clavate to subglo- 
bose or occasionally saccate; covered with numerous 
rod-like projections. Pleurocystidia absent. Pileipellis 
an ixocutis. Comments: The habitat on the well-de- 
cayed wood of conifers and the sticky, yellow-green, 
conical cap are good field characters. 


MYCENA GALERICULATA (SCOPOLI) S. F. GRAY 


Ecology: Saprobic on well-decayed hardwood logs and stumps, and occasionally 
arising from subterranean wood, appearing terrestrial; causing a brownish rot of 
the heartwood; usually growing in loose or dense clusters, but occasionally growing 
alone or scattered; spring and fall; widely distributed. Cap: 1-6 cm; broadly conical, 
becoming broadly bell-shaped, and usually retaining a central bump; vaguely lined 
or grooved radially; bald; tacky; the margin at first even and somewhat inrolled, but 
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soon spreading, and, in age, often becoming some- 
what tattered or splitting; brown to grayish brown 
or dirty tan, often with a darker brown center. Gills: 
Narrowly attached to the stem; distant or nearly so; 
with prominent cross-veins when mature; whitish, 
often becoming pink in age; not bruising or staining. 
Stem: 5—9 cm long above the substrate, but often 
rooting for several centimeters; 2—5 mm thick; equal; 
hollow; bald, or with a few tiny hairs; whitish above, 
tan to brownish downward. Flesh: Insubstantial; 
whitish to pale brownish. Odor and Taste: Odor not 
distinctive, or very slightly mealy. Taste slightly mealy. 
Chemical Reactions: KOH negative on cap. Spore 
Print: White. Microscopic Features: Spores 8—10 
x 5.5-7 um; amyloid; broadly ellipsoid; smooth. 
Pleurocystidia absent. Cheilocystidia abundant; of 
the broom cell type, with rod-like projections and 
nodes. Pileipellis elements diverticulate, with short 
nodes and rod-like projections. Comments: Compare with 
Mycena inclinata (p. 285), which features a toothed young 
cap margin, a stem that is yellow above and brown to reddish 
brown below, and a strongly mealy odor. Also compare with 
Pluteus cervinus (p. 316), which is usually larger and features 
close, free gills and a pink spore print. 


MYCENA HAEMATOPUS 


Ecology: Saprobic on the deadwood of hardwoods (rarely 
reported on the wood of conifers), usually on logs that are 
well decayed and without bark; growing in dense clusters (but 
sometimes growing alone or scattered); causing a white rot; 
spring through fall; widely distributed and common. Cap: 
1-4 cm across; oval, becoming broadly conic, broadly bell- 
shaped, or nearly convex; the margin often with a tiny sterile 
portion, becoming tattered with age; dry and dusted with fine 
powder when young, becoming bald and tacky; sometimes 
shallowly lined or grooved; dark brownish red to reddish 
brown at the center, lighter toward the margin; often fading 
to grayish pink or nearly whitish. Gills: Narrowly attached to 
the stem; close or nearly distant; whitish, becoming grayish 
to purplish; often stained reddish brown; edges colored like 
the faces. Stem: 4—8 cm long; 1-2 mm thick; equal; hollow; 
bald or with pale reddish hairs; brownish red to reddish 


brown or nearly purple; when fresh, exuding a purplish-red 


juice when crushed or broken. Flesh: Insubstantial; 
pallid or colored like the cap; exuding a purplish-red 
juice when crushed or cut. Odor and Taste: Odor not 
distinctive; taste mild or slightly bitter. Spore Print: 
White. Microscopic Features: Spores 8—11 x 5-7 pm; 
broadly ellipsoid; smooth; weakly amyloid. Cheilo- 
cystidia abundant; fusiform, with elongated, subacute 
apices. Pleurocystidia absent, scattered, or frequent; 
when present similar to cheilocystidia. Pileipellis a cu- 
tis, with the uppermost elements diverticulate. Com- 
ments: Compare with Mycena atkinsoniana (p. 282). 
Mycena sanguinolenta is very similar but grows from 
litter on the forest floor. 


MYCENA INCLINATA (FRIES) QUELET 


THE MUSHROOMS 


Ecology: Saprobic on the well-decayed wood of hardwoods; usually growing in 
dense clusters (but sometimes growing alone or scattered); spring and fall; widely 
distributed. Cap: 1-5 cm; broadly conical, becoming broadly bell-shaped and 
usually retaining a central bump; vaguely lined or grooved radially; bald; tacky; 


the margin usually featuring tiny, fringe-like “teeth” 
when young, and in age often becoming somewhat 
tattered or splitting; color variable (brown to yel- 
lowish brown, brownish or tan, but often develop- 
ing yellow stains and areas); fading to dingy whitish 
with exposure to sunlight. Gills: Narrowly attached 
to the stem; close or nearly distant; sometimes with 
well-developed cross-veins when mature; whitish 
to pale grayish, sometimes becoming yellowish or 
pinkish in age; not bruising or staining. Stem: 5—10 
cm long; 2—4 mm thick; equal; hollow; bald or with 
tiny hairs and flakes, especially when young; whitish 
near the apex, yellowish to yellow in the midsection, 
and brown to reddish brown below. Flesh: Insub- 
stantial; pale. Odor and Taste: Odor mealy to foul; 
taste mealy. Chemical Reactions: KOH negative to 
brownish on cap. Spore Print: White. Microscopic 
Features: Spores 7-10 x 5-7 pm; amyloid; broadly 
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ellipsoid; smooth. Pleurocystidia absent. Cheilocystidia abundant; of the broom 
cell type, with rod-like projections and nodes. Pileipellis elements diverticulate, 
with short nodes and rod-like projections. Comments: Compare with Mycena 


galericulata (p. 283). 
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MYCENA LEAIANA 


Ecology: Saprobic on the deadwood of hardwoods; 
usually growing in tight, dense clusters, but some- 
times found growing alone or scattered; late spring, 
summer, and fall; widely distributed. Cap: 1-4 cm; 
oval or bell-shaped when young, becoming broadly 
bell-shaped or convex; sticky to slimy when wet; bald; 
bright orange, fading to dull orange and, finally, al- 
most whitish; occasionally developing olive-green 
stains when mature; the margin sometimes becoming 
lined. Gills: Attached to the stem; close or crowded; 
the edges bright orange, the faces orangish to creamy. 
Stem: 3-7 cm long; 2—4 mm thick; equal; hollow; 
bald; fairly tough and cartilaginous; sticky when wet; 
the base covered with orange to whitish powder or 
dust; orange or orangish yellow, but paler near the 
apex; sometimes exuding an orange juice when squeezed. Flesh: Insubstantial; pallid 
or orangish. Odor and Taste: Not distinctive, or slightly mealy. Spore Print: White. 
Microscopic Features: Spores 7-10 x 5-6 um; ellipsoid; weakly to moderately 
amyloid, or nearly inamyloid when mature and separated from basidia. Cheilo- 
cystidia abundant; variable in shape, ranging from fusoid-ventricose to clavate or 
irregular, with 1 or more digitate projections. Pleurocystidia scattered to abundant; 
fusoid-ventricose to mucronate. Pileipellis an ixocutis. Comments: The bright 
orange colors, sticky surfaces, and contrasting gill edges are good field characters. 


MYCENA LEPTOCEPHALA 


Ecology: Saprobic on the debris of conifers; growing 
scattered to gregariously on the ground; spring and 
fall; widely distributed. Cap: 1-4 cm; conical when 
young, becoming broadly conical, convex, or broadly 
bell-shaped; moist; with a whitish bloom when 
young, but soon bald; black or dark grayish brown 
when young, fading somewhat to grayish brown or 
gray with age; the margin faintly lined at first, later 
becoming more strongly lined. Gills: Attached to 
the stem by a tooth; nearly distant; whitish or pale 
grayish. Stem: 3-7 cm long; 1-3 mm thick; fragile; 
equal; hollow; with a whitish bloom at first, but soon 
bald; black to dark brown at first, becoming grayish 
or brownish; basal mycelium whitish. Flesh: Insub- 
stantial; pallid or grayish. Odor and Taste: Odor 


strongly bleach-like; taste acidic and unpleasant. Spore Print: White. Microscopic 
Features: Spores 7—10 x 4—6 pm; weakly to moderately amyloid; ellipsoid; smooth. 
Cheilocystidia abundant; fusoid-ventricose, subcylindric, or clavate, without digitate 
projections. Pleurocystidia scattered or sometimes absent; similar to cheilocystidia. 
Pileipellis a cutis; uppermost elements digitate, with short rod-like projections. 
Comments: Compare with Mycena semivestipes (p. 289), which also smells like 
bleach but grows directly from the wood of hardwoods and features a convex cap 
and gills that run down the stem. 


MYCENA LEPTOPHYLLA 


Ecology: Saprobic on terrestrial forest debris in hardwood forests (and occasionally 
reported in conifer forests), usually in the vicinity of rotting wood; usually growing 
gregariously, but sometimes found growing scattered or even alone; fall; widely 
distributed. Cap: Up to 2.5 cm across; conical to broadly conical or bell-shaped, 
often with a central nipple; moist when fresh; bald; 
dull orange, becoming orangish to yellowish over the 
center and whitish toward the margin; the margin 
lined. Gills: Attached to the stem by a tooth; close or 
nearly distant; whitish or pale pinkish to pale orang- 
ish. Stem: 3-7 cm long (above ground); 1-2 mm 
thick; fragile; equal; hollow; very finely silky, or bald; 
whitish to silvery grayish or very pale yellowish; basal 
mycelium hairy and white; often forming an under- 
ground taproot up to about 5 cm long. Flesh: Insub- 
stantial; pallid or grayish. Odor and Taste: Odor not 
distinctive, or very faintly mealy; taste not distinctive. 
Chemical Reactions: KOH negative on cap. Spore 
Print: White. Microscopic Features: Spores 6.5-8 
x 4.5-7 um; inamyloid; mostly ovoid to subglobose, 
but occasionally broadly ellipsoid or nearly amyg- 
daliform; smooth. Cheilocystidia fusoid-ventricose; 
only rarely branched. Pleurocystidia absent or very rare. Pileipellis a cutis, with the 
uppermost elements sparsely diverticulate. Comments: The habitat on hardwood 
debris, tiny size, bell-shaped to conic cap, orange to yellow colors, and taproot are 
good field characters. Mycena adonis is similar but features a scarlet cap and grows 
on debris of conifers. 


MYCENA LUTEOPALLENS 


Ecology: Saprobic; growing from walnut and hickory 
shells, or from associated debris; occasionally found 
on the nut debris of other hardwoods, including black 
locust; typically growing gregariously in clusters of 
2—4 but occasionally found growing alone; summer 
and fall; widely distributed. Cap: 8-15 mm across; 
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oval, becoming broadly bell-shaped or conic; the margin sometimes becoming wavy; 
bald; dry; sometimes shallowly lined or grooved; rich yellow to orange yellow when 
young; changing color markedly as it dries out; soon yellowish, whitish, or buff. 
Gills: Attached to the stem; nearly distant; pale to yellowish or tinged pinkish. Stem: 
5-9 cm long; 1-2 mm thick; equal; hollow; bald or with tiny hairs; colored like the 
cap above, paler below. Flesh: Insubstantial; pallid or yellowish. Odor and Taste: 
Not distinctive. Spore Print: White. Microscopic Features: Spores 7—9 x 4-5.5 
um; ellipsoid; smooth; weakly to moderately amyloid when young; inamyloid when 
mature. Pleurocystidia and cheilocystidia abundant; fusoid-ventricose. Comments: 
Distinct by virtue of the habitat on nut debris and the colors. 


MYCENA NIVEIPES (MURRILL) MURRILL 


Ecology: Saprobic on the well-decayed, mossy deadwood (stumps and logs) of 
hardwoods (especially the wood of oaks, ashes, and maples); growing gregariously 
or in loose clusters; spring through fall; widely distributed. Cap: 1.5-7 cm; broadly 
conical, broadly bell-shaped, convex, or plano-con- 
vex; moist when fresh; bald; pale grayish to pale 
brownish when young, but soon white; sometimes 
with a slightly darker center; the margin faintly lined 
at first, later becoming more strongly lined and often 
splitting in age. Gills: Attached to the stem by a 
tooth; close or nearly distant; whitish or pale grayish 
(occasionally faintly pinkish). Stem: 4—10 cm long; 
2-7 mm thick; fragile; equal; hollow; adorned with 
tiny whitish fibers at first, but often bald by maturity; 
silvery grayish at first, becoming whitish; sometimes 
discoloring a little brownish in the basal half with 
age or on handling; basal mycelium white. Flesh: 
Insubstantial; pallid or grayish. Odor and Taste: 
Odor usually strongly bleach-like but sometimes 
only weakly so, or not distinctive (especially in older 
specimens); taste acidic and unpleasant. Spore Print: 
White. Chemical Reactions: KOH negative on cap. 
Microscopic Features: Spores 8-11 x 5-7 um; weakly 
to moderately amyloid; ellipsoid; smooth. Cheilocystidia abundant; fusoid-ventri- 
cose, without digitate projections. Pleurocystidia similar to cheilocystidia. Pileipellis 
a cutis. Comments: The large size (for the genus), pale grayish to white colors, and 
strong odor of bleach are good field characters. 


MYCENA PURA (PERSOON) KUMMER 


Ecology: Saprobic on forest debris under hardwoods or conifers; growing alone, 
scattered, or gregariously; terrestrial; spring through fall; widely distributed. Cap: 
2—6 cm; convex or bell-shaped, becoming flattened; the margin lined; bald; moist 
or dry; typically lilac to purple when young, but often fading or developing other 


shades (including whitish, yellowish, brownish, pink- 
ish brown, or reddish). Gills: Attached to the stem by 
a tooth; close or nearly distant; whitish; developing 
cross-veins with maturity. Stem: 4—10 cm long; 2—6 
mm thick; equal; hollow; bald or with tiny hairs; 
whitish or flushed with the cap color. Flesh: Insub- 
stantial; watery grayish to whitish. Odor and Taste: 
Odor radish-like or sometimes not distinctive; taste 
strongly radish-like. Chemical Reactions: KOH 
negative on cap. Spore Print: White. Microscopic 
Features: Spores 6-10 x 3—4 um; long-ellipsoid or 
nearly cylindric; faintly to moderately amyloid, or 
inamyloid when mature; smooth. Cheilocystidia 
and pleurocystidia rare to scattered or abundant; fu- 
soid-ventricose, widely fusiform, or saccate. Com- 
ments: This species (or, more likely, species group) 
can be identified by the radish-like taste and the 
terrestrial habitat under conifers, but it is very vari- 
able in color; whitish, yellowish, pinkish, and even 
brownish forms are not infrequent. 


MYCENA SEMIVESTIPES 


Ecology: Saprobic on the deadwood of hardwoods; 
causing a white rot; usually growing in dense clusters; 
fall and early winter (but occasionally found in sum- 
mer and spring); widely distributed. Cap: 1-3.5 cm 
across; convex, becoming broadly convex or nearly 
flat; sticky when fresh; bald; dark brown or nearly 
black, fading to brown or grayish, but retaining a 
darker center; greasy when fresh; sometimes with red- 
dish tones in wet weather; the margin lined. Gills: 
Broadly attached to the stem, beginning to run down 
the stem, or attached with a “tooth” that begins to 
run down the stem; close; white, or pinkish with age; 
sometimes developing reddish-brown spots. Stem: 
2-6 cm long; 1-3 mm thick; fairly tough; equal; usu- 
ally finely fuzzy near the base, at least when young; 
pale near the apex; brown to blackish near the base. 
Flesh: Insubstantial; pallid or brownish. Odor and 
Taste: Odor bleach-like, but sometimes indistinct 
in buttons. Taste unpleasant or slightly bitter. Chemical 
Reactions: KOH negative on cap. Spore Print: White. 
Microscopic Features: Spores 4—5 x 2.5-3 um; weakly to 
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moderately amyloid, or inamyloid when mature; ellipsoid; smooth. Pleurocystidia 
and cheilocystidia clavate, broadly fusoid-ventricose, saccate, or irregular; sometimes 
developing vague projections or lobes; inconspicuous. Comments: Compare with 


Mycena leptocephala (p. 286). 


MYCENA SUBCAERULEA 


Ecology: Saprobic on the deadwood or woody debris of hardwoods, especially 
oaks; growing alone or scattered, often on or near stumps or fallen logs; apparently 
causing a brown rot; spring and again in fall; widely distributed. Cap: Up to 2 cm 
across; conical when young, becoming broadly conical or bell-shaped; moist; bald 
or with a grainy dusting near the margin; blue when 
very young and fresh, but soon brown to grayish 
brown with a bluish margin, and eventually brownish 
overall; the margin usually lined. Gills: Attached to 
the stem; close or crowded; whitish or pale grayish. 
Stem: 3—8 cm long; 1-2 mm thick; fragile; equal; 
hollow; finely fuzzy; bluish near the apex at first, 
but soon grayish to brownish overall; basal mycelium 
at first blue, but soon white. Flesh: Insubstantial; 
pallid or grayish. Odor and Taste: Not distinctive. 
Spore Print: White. Microscopic Features: Spores 
6-8 x 6-7 um; weakly to moderately amyloid, or 
inamyloid when mature; subglobose; smooth. Pleu- 
rocystidia absent. Cheilocystidia abundant; cylindric 
and flexuous, or nearly spindle-shaped. Pileipellis an 
ixotrichoderm. Comments: The blue shades of this 
gorgeous mushroom fade quickly, making older spec- 
imens very difficult to identify. 


MYCENASTRUM CORIUM 


Ecology: Saprobic; terrestrial; growing alone or gregariously in grassy areas, es- 
pecially in manure-rich meadows and pastures, but also in lawns; summer and 
fall; widely distributed, but not common. Fruiting 
Body: Shaped more or less like a ball; up to 20 cm 
across; outer surface soft and whitish, breaking up 
irregularly with maturity to expose a tough brownish 
inner surface with skin about 2 mm thick; interior 
white and fleshy, becoming greenish yellow and even- 
tually turning to dark olive-brown or purplish-brown 
spore dust; without a sterile base; 
without a stem. Microscopic 
Features: Spores 8—12 pm; glo- 
bose; spiny, with spines up to 2 
um long; sometimes appearing 
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nearly reticulate. Capillitial threads 10-30 um wide; thick-walled; occasionally 
branched; bright olive yellow in KOH; with numerous spines and warts. Com- 
ments: The softball-sized fruiting body, the thick skin, and the lack of a sterile 
base are good characters for field identification, but the distinctive, spiny capillitial 
threads are definitive. 


MYCORRHAPHIUM ADUSTUM 


Ecology: Saprobic on the deadwood of hardwoods; 
growing alone or in clusters on sticks or small logs; 
summer and fall; widely distributed. Cap: 2-8 cm; 
flat to shallowly depressed; kidney-shaped or almost 
circular in outline; dry; bald, velvety, or roughened; 
white to tan, bruising grayish; with concentric zones 
of texture; the margin often black. Undersurface: 
Spines 1-3 mm long, often in fused groups; white 
at first, becoming pinkish to purplish, then 
dark brown and eventually black from the 
margin inward; bruising black. Stem: Often 
absent; when present 2—3 x 1-2 cm; central or 
lateral; whitish; velvety. Flesh: White; tough; 
unchanging when sliced. Spore Print: White. 
Microscopic Features: Spores 2.5—4 x 1-1.5 
um; smooth; cylindric. Comments: The black- 
ening margin and spines, along with the habi- 
tat on wood, are good field characters. 


NIDULARIA PULVINATA 


Ecology: Saprobic; growing scattered or gregari- 
ously on old deadwood (including driftwood); usu- 
ally growing on the upper sides of logs; summer and 
fall; widely distributed. Fruiting Body: To about 1 
cm across; shaped like a glob or a ball; outer surface 
at first shaggy, powdery, or velvety, becoming bald 
with age (but often appearing “lumpy” as a result of 
being pressed against the peridioles inside); brown 
to reddish brown or grayish brown, fading to nearly 
whitish; at maturity breaking up irregularly to expose 
an interior pile of peridioles. Peridioles: To 1 mm 
wide; irregularly shaped; silvery gray. Microscopic 
Features: Spores 6-10 x 4-7 um; smooth; ellipsoid. 
Comments: Distinct among the bird’s nest fungi in 
that it does not create a cup-like “nest.” 
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OMPHALOTUS ILLUDENS 


Ecology: Saprobic; growing in large clusters on the 
stumps or buried roots of hardwoods (especially 
oaks); late summer and fall; widely distributed. Cap: 
5-20 cm; convex, but soon flat, and eventually vase- 
shaped; the margin incurved; bald; bright orange. 
Gills: Running down the stem; crowded; bright or- 
ange. Stem: 5—20 cm long; 1-2 cm thick; tapering 
to base; solid; bright orange or darker below; bald. 
Flesh: Pale orange. Odor: Not distinctive, or some- 
times disagreeable. Spore Print: White to cream or 
pale yellow. Chemical Reactions: KOH green on 
cap; ammonia greenish on cap. Microscopic Fea- 
tures: Spores 3.5—5 pm; round; inamyloid. Com- 
ments: Poisonous. Seemingly terres- 
trial when growing from buried roots. 
Sometimes called the “jack-o’-lantern 
mushroom” because the gills of fresh 
specimens glow in the dark. Chante- 
relles (pp. 131-34) feature false gills 
rather than true gills, do not grow in 
clusters on wood, are usually more 
yellow than orange, and do not turn 
greenish with ammonia. Hygrophoro- 
psis aurantiaca (p. 215) features a soft, 
velvety cap and forked gills; it does not 
usually grow in clusters. Also compare 
with Cortinarius hesleri (p. 156). 


OTIDEA ONOTICA 


Ecology: Saprobic, growing terrestrially in woods 
under hardwoods or conifers; often clustered, but 
occasionally growing alone or scattered; summer 
and fall; widely distributed. Fruiting Body: Spoon- 
shaped, ear-shaped, or cup-like; often with a cleft 
down one side; up to 10 cm high and 6 cm across; 
inner surface yellowish to orangish, often with rose 
or pink areas; outer surface similarly colored, but 
lacking pink or rose shades, often finely fuzzy; stem 
if present whitish, small, and rudimentary; flesh pale 
yellowish; brittle. Odor and Taste: Not distinctive. 
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Microscopic Features: Spores 12-14 x 6-7 um; smooth; ellipsoid; with 1 or 2 
oil droplets. Paraphyses filiform; often with hooked or curved ends. Comments: 
Compare with Aleuria aurantia (p. 88). 


PACHYELLA CLYPEATA 


Ecology: Saprobic; growing alone or in small groups on rotting wood (primar- 
ily the wood of hardwoods) that is usually water-soaked; spring, summer, and 
fall; widely distributed. Fruiting Body: Occasionally to 8 cm across, but usually 
2—4 cm across; cushion-shaped when young, but soon becoming saucer-shaped 
or shaped like a flattened cup; broadly attached to 
the wood so that only the edges can be lifted away 
from the substrate; upper surface sticky when fresh, 
medium to dark brown, sometimes with a hint of 
red or purple, bald, fading with age to tan; without 
a stem; flesh somewhat rubbery or gelatinous when 
fresh, sometimes becoming yellowish when torn. Mi- 
croscopic Features: Asci with bluish tips in Melzer’s 
reagent. Spores 18—25 x 13-16 pm; smooth; ellipsoid; 
usually with 2 oil droplets. Excipular surface with 
many thread-like elements embedded in a gel, cre- 
ating a palisade. Comments: The flattened fruiting 
bodies attached broadly to the wood (which is usually 
soggy) are good field characters for the species group, 
but several similar species of Pachyella are virtually 
indistinguishable without microscopic examination. 


PANAEOLUS FOENISECII 


Ecology: Saprobic; growing alone or gregariously on lawns, in meadows, and in 
other grassy areas; late spring, summer, and fall; very common; widely distributed. 
Cap: 1-3 cm; widely conical or bell-shaped, becoming convex or nearly flat; bald; 
dark brown to cinnamon brown, changing to light brown, tan, or buff, or with 
bands of these shades when in the process of drying 
out. Gills: Notched, attached to the stem, or pulling 
away from the stem; brown, becoming darker brown; 
sometimes with a mottled appearance; sometimes 
with pale edges; close. Stem: 4—8 cm long; 1.5-3 
mm thick; more or less equal; sometimes with an 
enlarged base; bald; fragile; pale, becoming darker 
brown. Flesh: Thin; fragile. Chemical Reactions: 
KOH negative to grayish on cap. Spore Print: Dark 
brown to purple brown. Microscopic Features: 
Spores 12-17 x 7-11 pm; subfusoid to limoniform; ru- 
gose; dextrinoid; dark reddish brown in KOH. Chei- 


locystidia variously shaped (subfusoid to cylindric or 
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subcapitate). Pleurocystidia absent, or scattered and scarcely 
projecting. Pileipellis hymeniform, with projecting pileo- 


A è A cystidia. Comments: Also known as Panaeolina foenisecii, 
S á and sometimes given the common name of “lawnmower’s 
“i WG, mushroom.” The small, 2-toned caps, along with the mottled 
. gills and small size, are good field characters. Compare with 
Agrocybe pediades (p. 85), which has a yellowish-brown cap 
Spore print and a paler brown spore print. 


PANAEOLUS PAPILIONACEUS (BULLIARD) QUELET 


Ecology: Saprobic; growing alone to gregariously from the dung of horses or cows; 
spring, summer, and fall; widely distributed. Cap: 1-5 cm; obtusely conical to bell- 
shaped or nearly spherical when young, expanding to broadly bell-shaped with age; 
dry; bald to silky; often prominently cracked with 
age; sometimes developing a network of raised ridges; 
whitish, gray, brownish, brown, or reddish brown; 
the margin hung with white, tooth-like partial veil 
fragments, at least when young. Gills: Attached to 
the stem, or pulling away from it with maturity; close 
or crowded; grayish when young, but soon develop- 
ing black areas and acquiring a mottled appearance; 
eventually black overall; with whitish edges. Stem: 
4-16 cm long; up to 5 mm thick; more or less equal; 
finely hairy; often brittle; colored more or less like the 
cap, but paler at the apex, and darkening or turning 
reddish toward the base with maturity or on han- 
dling. Flesh: Insubstantial. Spore Print: Black or 
blackish. Chemical Reactions: KOH dull orang- 
ish on cap. Microscopic Features: Spores 11-18.5 
x 7.5-12 um; more or less ellipsoid, with a pore; 
smooth; dextrinoid. Pleurocystidia absent. Cheilo- 
cystidia abundant; subcylindric, often subcapitate or 
capitate. Pileipellis an epithelium, often featuring pileocystidia. Comments: Also 
known as Panaeolus campanulatus and Panaeolus sphinctrinus. Panaeolus semiovatus 
(see Kuo and Methven 2010) also grows on dung but is larger and features a ring 
on the stem, as well as a sticky cap that lacks teeth along the margin. 


PANELLUS STIPTICUS (BULLIARD) KARSTEN 


Ecology: Saprobic on the deadwood of hardwoods; usually growing in shelving 
clusters; spring through fall; widely distributed. Cap: 1-3 cm wide; convex, with an 
inrolled margin, becoming plano-convex, with the margin even or slightly curved 
under; semicircular to kidney-shaped or irregular in outline; dry; finely velvety to 
woolly; often becoming wrinkled and somewhat cracked or scaly in age; tan to 


pale yellowish brown, sometimes fading to off-white. 
Gills: Terminating abruptly at the stem; close; often 
forked; with cross-veins; pale yellowish brown. Stem: 
Up to about 10 x 5 mm; lateral or off-center; usu- 
ally fuzzy-velvety with whitish, tan, or rusty-brown 
fuzz. Flesh: Whitish or pale brownish; tough. Odor 
and Taste: Odor not distinctive; taste usually bitter, 
but mild in some collections. Spore Print: White. 
Chemical Reactions: KOH gray to negative on cap. 
Microscopic Features: Spores 3—5 x 1-3 um; ellip- 
soid; smooth; amyloid. Cheilocystidia prominent and 
abundant. Pileipellis a densely tangled cutis. Clamp 
connections present. Comments: Identifying features 
include the small size, the way the gills terminate in 
an abrupt line on the tiny, lateral stem, the woolly 
cap surface, and the bitter taste. 


PANUS CONCHATUS (BULLIARD) FRIES 
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Ecology: Saprobic; growing alone or, more frequently, gregariously to clustered 
on hardwood sticks and logs; summer and fall; widely distributed. Cap: 5-15 cm Photo by Lisa K. Suits 


wide; broadly convex at first, but soon with a central 
depression or vase-shaped; dry; bald or with minute 
hairs, but not prominently hairy; purplish to purplish 
brown when young, becoming reddish brown or tan 
in age, or fading to buff, but retaining a purplish mar- 
gin; the colors often breaking up into patches with 
maturity; the margin inrolled. Gills: Running down 
the stem; close; often forking; purplish when fresh 
and young, later buff to pale brownish. Stem: 2—5 
cm long; up to 3 cm wide; tough; usually off-center 
or lateral; dry; finely hairy when young; colored like 
the cap. Flesh: Whitish; very tough. Odor and Taste: 
Not distinctive. Chemical Reac- 
tions: KOH negative to yellowish 
on cap. Spore Print: White. Mi- 
croscopic Features: Spores 5—7 
x 2.5-3.5 pm; ellipsoid; smooth; 
inamyloid. Cheilocystidia and 
pleurocystidia ventricose or cap- 
itate. Comments: Also known 
as Panus torulosus and Lentinus 
conchatus. Compare with Panus 
rudis (p. 296), which features a 
densely hairy cap. 


Photo by Lisa K. Suits 


PANUS RUDIS 


Ecology: Saprobic on the deadwood of recently fallen 
hardwoods; growing alone, gregariously, or in tight 
clusters; spring through fall; widely distributed. Cap: 
2-10 cm wide; convex, with a tightly inrolled margin 
at first, becoming depressed or vase-shaped with an 
even margin; round in outline or irregular; densely 
hairy, with hairs 1-2 mm long; often purple at first, 
but soon fading to reddish brown, pinkish brown, 
orangish brown, or tan. Gills: Running down the 
stem; crowded; sometimes purplish when fresh and 
young, but soon whitish. Stem: 1—4 cm 
long; up to 1 cm wide; tough; often 
off-center or lateral; dry; densely hairy; 
colored like the cap or paler. Flesh: 
Whitish; tough. Odor and Taste: 
Odor not distinctive; taste mild or bit- 
ter. Spore Print: White. Microscopic 
Features: Spores 4.5—6.5 x 2.5—4 um; 
ellipsoid; smooth; inamyloid. Pleu- 
rocystidia subclavate to subcylindric; 
with very thick walls, except at the 
apex. Clamp connections present. 
Comments: Also known as Lentinus 
strigosus and Lentinus rudis. Compare 
with Panus conchatus (p. 295). 


PARAGYRODON SPHAEROSPORUS 


Ecology: Mycorrhizal with white oak, often in urban settings; growing gregariously; 
summer and fall; found from the Great Lakes region to Iowa and Kansas. Cap: 
4—20 cm; convex, becoming broadly convex or flat; sticky or slimy; bald; yellowish 
at first, becoming brown; bruising dark brown; sometimes with partial veil rem- 


nants on the margin. Pore Surface: Attached to the 
stem or beginning to run down it; yellow, becoming 
brownish with age; bruising promptly and strongly 
brown; pores angular, about 1 per mm, not radially 
arranged; tubes about 1 cm deep. Stem: 4—10 cm 
long; 1-3 cm thick; more or less equal; bald near 
the apex; white to yellowish; bruising brown. Partial 
Veil: Whitish to yellowish; attached near the base of 
the stem, and eventually collapsing against it to form 
a sheathing ring. Flesh: White to yellowish; staining 
brown on exposure. Odor and Taste: Not distinctive. 
Chemical Reactions: On dried specimens we have 


received red to pinkish reactions from all sur- 
faces with the application of KOH, negative 
reactions with ammonia, and grayish reactions 
with iron salts. Spore Print: Dark yellowish 
brown. Microscopic Features: Spores 6-9 x 
6-8 um; smooth; subglobose. Pleurocystidia 
fusoid-ventricose. Comments: The brown 
staining and sheathing ring near the base of 
the stem are distinctive. Compare with Gyro- 
don merulioides (p. 191). 


PARASOLA AURICOMA 
(PATOUILLARD) REDHEAD, VILGALYS, & HOPPLE 


Ecology: Saprobic; growing scattered or gregariously on soil, in grass, or 
(more frequently) in woodchips; early summer, and sometimes again in 
fall; widely distributed. Cap: 10-60 mm across at maturity; egg-shaped 
at first, becoming convex or slightly conic, then nearly flat; bald to the 
naked eye, but finely hairy with a hand lens; becoming deeply grooved 
from the margin nearly to the center; orangish brown when young, 
becoming grayish in the grooves and eventually grayish overall, except 
for the center; without veil remnants. Gills: Free from the stem or 
nearly so; close or nearly distant; whitish at first, becoming dark gray 
and eventually black. Stem: 35-120 mm long; up to 3 mm thick; more 
or less equal; fragile; hollow; bald or very finely silky; whitish to yellow- 
ish; without a ring. Flesh: Insubstantial; whitish to grayish. Odor and 
Taste: Not distinctive. Spore Print: Blackish. 
Microscopic Features: Spores 10-16 x 6—9 
um; ellipsoid; with a prominent central pore; 
smooth. Cystidia cylindric, fusoid-ventricose, 
or utriform. Pileipellis hymeniform with scat- 
tered to abundant dark reddish-brown setae. 
Comments: Also known as Coprinus aurico- 
mus. Mature specimens that have lost their 
orangish-brown colors can be confused with 
Parasola plicatilis (p. 298). 


PARASOLA CONOPILUS 
(FRIES) ORSTADIUS & E. LARSSON 


THE MUSHROOMS 


Photo by 
Carla Wick 


Ecology: Saprobic; growing scattered to gregariously or in loose clusters of 2—4 


mushrooms (but not densely clustered) from the deadwood or litter of hardwoods, 
or rarely from dung; found in hardwood forests or more rarely in cultivated ar- 
eas; spring and fall; widely distributed. Cap: 2—5 cm; broadly conical at first, 
often becoming broadly bell-shaped or nearly convex; bald; sometimes becoming 
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radially wrinkled; dull red- 
dish brown, fading to buff; 
changing color markedly 
as it dries out; without veil 
remnants. Gills: Attached 
to the stem; close; brown- 
ish at first, becoming dark 
purplish brown to nearly 
black; with whitish edges. 
Stem: 6-19 cm long; up to 
5 mm thick; equal; fragile; hollow; bald or very finely 
silky; white; without a ring. Flesh: Thin; fragile; watery 
brownish. Odor and Taste: Not distinctive. Spore Print: 
Black. Microscopic Features: Spores 14-19 x 7-8.5 um; 
ellipsoid; with an eccentric pore; smooth. Pleurocystidia 
absent. Brachybasidioles 
present. Cheilocystidia fu- 
soid-ventricose with a long 
neck. Pileipellis hymeni- 
form with reddish-brown, 
aciculate, thick-walled 
setae. Comments: Diffi- 
cult to identify without 
microscopic examination. 


Psathyrella gracilis is very 
similar but lacks setae in 


the pileipellis. 


PARASOLA PLICATILIS 


Ecology: Saprobic; growing alone or scattered in 
grassy areas, usually in direct sunlight; summer and 
fall; widely distributed. Cap: 10-35 mm across at 
maturity; ovoid at first, becoming convex or bell- 
shaped, then flat; bald; deeply grooved from the 
margin nearly to the center; yellowish to orangish 
brown when young, becoming gray in the grooves 
and finally overall; without veil remnants. Gills: Free 
from the stem; close or nearly distant; whitish at first, 
becoming dark gray and eventually black. Stem: 3.5— 
10 cm long; up to 2 mm thick; equal above a slightly 
swollen base; fragile; hollow; bald or very finely silky; 
white; without a ring. Flesh: Insubstantial; whitish. 
Odor and Taste: Not distinctive. Spore Print: Black. 


299 


Microscopic Features: Spores 10-15 x 8-11 
um; angular-ovoid to limoniform or rarely 
subellipsoid; with a prominent, eccentric 


pore; smooth. Cystidia present; variously 
shaped. Pileipellis hymeniform. Com- 
ments: Also known as Coprinus plicatilis. Compare with Parasola auricoma (p. 297), 
which has a darker orange-brown cap when young and differs microscopically. 


PAXILLUS INVOLUTUS 


Ecology: Mycorrhizal with a wide variety of hardwoods and conifers; found in 
woods and in urban settings; growing alone, scattered, or gregariously; summer and 
fall; widely distributed. Cap: 4-15 cm; convex to broadly 
convex, with a strongly inrolled, cottony margin; be- 
coming plano-convex or centrally depressed; sticky or 
dry; bald or finely hairy; brown to yellow brown, olive 
brown, or grayish brown. Gills: Separable as a layer; 
running down the stem; close or crowded; often becom- 
ing convoluted or pore-like near the stem; yellowish to 
pale cinnamon or pale olive; bruising brown to reddish 
brown. Stem: 2-8 cm long; up to 2 cm thick; often 
tapered to base; dry; bald or finely hairy; colored like 
the cap or paler; bruising brownish to reddish brown. 
Flesh: Thick and firm; yellowish; discoloring brown 
when exposed. Odor and Taste: Taste acidic or not 
distinctive; odor not distinctive or somewhat fragrant. 
Chemical Reactions: KOH gray on cap. Spore Print: 
Purplish brown to yellow brown. Microscopic Features: 
Spores 6.5-10 x 5-7 pm; smooth; ellipsoid. Pleurocys- 
tidia and cheilocystidia more or less fusoid; with brown 
contents. Pileipellis a cutis. Clamp connections present. Comments: Poisonous. The 
brown-staining gills that are separable as a layer identify this species group handily. 


PERENNIPORIA FRAXINOPHILA 


Ecology: Parasitic on living ash trees; often appearing 
high on the tree; causing an extensive white heart rot; 
perennial; growing alone or gregariously; appearing year- 
round; widely distributed. Cap: Usually clearly defined, 
but sometimes merely a folded-over edge above a spread- 
ing pore surface; up to 40 cm across; convex to hoof- 
shaped; bald; brown to reddish brown, gray brown, or 
black; becoming cracked and furrowed; often hosting 
moss or algae; the margin thick, rounded, and whitish. 
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Pore Surface: Creamy white; not bruising appreciably; with 3—5 circular to angular 
pores per mm; annual tube layers to 5 mm thick. Stem: Absent. Flesh: Brownish 
to pale brown; corky to woody. Odor: Not distinctive. Spore Print: Presumably 
white, but not documented. Microscopic Features: Spores 6-9 x 5—6 pm; smooth; 
ellipsoid, with a severely truncated end; hyaline in KOH; in Melzer’s sometimes 
dextrinoid; thick-walled. Cystidia and setae absent. Hyphal system dimitic. Com- 
ments: Compare to Ganoderma applanatum (p. 180), which has a brown-bruising 
pore surface and tends to attack deadwood (of many hardwoods and conifers, not 
just ashes) as a saprobe. 


PEZIZA BADIOCONFUSA 


Ecology: Mycorrhizal with conifers (especially white 
pine) or hardwoods; growing alone, gregariously, or 
in small clusters; often found near (or growing from) 
rotting wood in lignin-rich soil; late spring and early 
summer; widely distributed. Fruiting Body: Cup- 
shaped when young, but often flattening with age or 
becoming irregularly shaped; when clustered often 
becoming pinched and contorted; 3—15 cm across; 
upper surface bald, brown to reddish brown, purplish 
brown, or olive brown; undersurface roughened or 
finely mealy to granular, with tiny, reddish to orang- 
ish fibers, especially toward the margin; stem absent; 
attached to the substrate at a central location; flesh 
brownish and brittle. Spore Print: White. Chemical 
Reactions: KOH negative on all surfaces; Melzer’s 
reagent blackish blue on upper surface of mature 
specimens. Microscopic Features: Spores 14—21 x 6.5-10.5 
um; at maturity finely roughened to warty; often developing 
smooth apical caps; fusoid to ellipsoid when immature, becom- 
ing ellipsoid. Asci with blue tips in Melzer’s reagent. Paraphyses 
cylindric; with rounded, nonswollen tips. Comments: The fairly 
large size, late spring to early summer appearance, and colors 
make good field characters for this species, but microscopic analysis is probably 
essential for positive identification of most cup fungi. 


PEZIZA DOMICILIANA 


Ecology: Saprobic, growing alone or gregariously in 
indoor settings or outside in garages, concrete rub- 
ble, coal bins, sand, and so on; year-round; widely 
distributed. Fruiting Body: When young, circular 
in outline and cup-shaped, sometimes with a tiny 
stem; in age, flattening out to become irregularly 
saucer-shaped (but usually retaining a depressed 
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center); 2-10 cm wide; upper surface at first whitish, darkening to yellowish brown 
or pale brown, smooth or wrinkled; undersurface paler brown or whitish, finely 
mealy; flesh pale, sometimes bruising slowly yellowish; often surrounded by whitish 
mycelium. Microscopic Features: Spores 11-15 x 6-10 um; ellipsoid; smooth or 
slightly roughened at maturity; without oil droplets or with 2 small droplets. Asci 
with blue tips in Melzer’s reagent. Paraphyses slender; septate; with slightly swollen 
tips. Comments: The rocky, man-made substrate preferred by this species makes 
it easy to identify. Although recent research (Tedersoo et al. 2006) suggests that 
some species of Peziza are mycorrhizal, this fungus clearly is not, given its habitat. 


PEZIZA REPANDA 


Ecology: Saprobic on well-decayed logs, usually 
on the wood of hardwoods, but occasionally on 
woodchips or on the ground in soil that is rich with 
decayed wood; growing alone, gregariously, or clus- 
tered; typically found in colder weather (spring and 
fall), but sometimes appearing in summer; widely 
distributed. Fruiting Body: Initially cup-shaped 
and pale brown or whitish overall; in maturity flat- 
tened-irregular or bent backward; 6-12 cm across; 
the margin often splitting; upper surface brown and 
smooth, often “pinched” or somewhat wrinkled over 
the center; undersurface whitish and minutely fuzzy; 
attached to the substrate centrally, without a stem. 
Flesh brownish or pale; brittle. Microscopic Fea- 
tures: Spores 11-16 x 6-10 um; smooth; ellipsoid; 
without oil droplets. Asci with blue tips in Melzer’s reagent. Comments: The habitat 
on wood, along with the combination of a bald, brown upper surface with a whitish, 
fuzzy undersurface, will serve to identify this species in the field, but confirmation 
with microscopic analysis is probably essential for identification of most cup fungi. 


Although recent research (Tedersoo et al. 2006) suggests that some species of Peziza 
are mycorrhizal, this fungus is probably not, given its habitat. 


PEZIZA SUCCOSA 


Ecology: Mycorrhizal with hardwoods; growing 
alone, gregariously, or in small clusters on bare soil, 
often in damp areas; summer; widely distributed. 
Fruiting Body: Cup-shaped when young, and 
usually remaining so in maturity; when clustered 
becoming pinched and contorted; 2—5 cm across; 
upper surface bald, brown to grayish brown or ol- 
ive brown; undersurface bald or finely granular, pale 
(often contrasting with the upper surface when fresh 
and young), sometimes stained yellow to greenish 
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yellow; stem absent; attached to the substrate at a central location; flesh whitish 
to grayish, when squeezed exuding a juice that stains surfaces bright yellow to 
greenish yellow. Spore Print: White. Microscopic Features: Spores 16—22 x 8-12 
um; ellipsoid; at maturity warty; with 2 oil droplets. Asci with blue tips in Melzer’s 
reagent. Paraphyses slightly clavate. Comments: Easily identified, when fresh, due 
to the yellow-staining juice. 


PHAEOLUS SCHWEINITZII (FRIES) PATOUILLARD 


Ecology: Parasitic on the roots and heartwood of living conifers (especially white 
pine) and saprobic on deadwood; appearing at the bases of tree trunks; causing a 
brown to reddish-brown cubical butt rot; annual; summer and fall; widely distrib- 
uted. Cap: Usually with loosely arranged large lobes arising from a single stem- 
like structure that emerges from the ground, but occasionally in fused, shelving 
brackets attached to the base of the tree; up to 35 cm 
across; velvety to hairy when young, becoming bald 
in old age; roughening and developing more or less 
concentric grooves; bright yellow or orange at first, 
becoming brown to olive brown from the center to 
the margin with age; with concentric zones of color 


and texture; often when found more or less brown, 
with a yellow to olive margin. Pore Surface: Orange 
to bright yellow when young, becoming greenish yel- 
low, then brownish, and eventually reddish brown; 
bruising promptly dark brown to black; with 1-2 
angular, slot-like, or irregular pores per mm; tubes 
to 1.5 cm deep. Stem: Usually present as a more or 
less central structure up to about 6 cm long and 4 
cm thick; brown and velvety below the pore surface. 
Flesh: Yellowish brown, becoming rusty brown; fairly 
soft when young, becoming stringy and leathery; 


often appearing zoned. Odor: Sweetly fragrant, or 
not distinctive. Chemical Reactions: KOH black on flesh and cap, often with a 
cherry-red intermediate stage (especially with younger specimens). Spore Print: 
Whitish to yellowish. Microscopic Features: Spores 6-9 x 2.5-5 um; smooth; 
broadly ellipsoid; inamyloid; hyaline in KOH. Setae absent. Hyphal system mo- 
nomitic. Comments: Distinguishing features include the orange to bright yellow 
young cap margin, the habitat near the bases of conifers, and the brown-bruising 
pore surface. Compare with Phellinus gilvus (p. 305). 


PHALLUS DUPLICATUS BOSC 


Ecology: Saprobic; growing alone or gregariously in gardens, flowerbeds, meadows, 
lawns, woodchips, cultivated areas, and so on, also in hardwood forests; summer and 
fall; widely distributed, but more common below the Great Lakes. Immature Fruit- 
ing Body: Like a flesh-colored to whitish “egg” 4—7 cm high; when sliced, revealing 
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the stinkhorn-to-be encased in a gelatinous substance. 
Mature Fruiting Body: Cylindric; 5-17 cm high; 
with a cap that is pitted and ridged by maturity, and 
covered with a malodorous, olive-brown spore slime 
that eventually wears off (or is carried away by flies), 
exposing a whitish to light brown surface; with a 
white stem that arises from a white to pinkish or pur- 
plish, sac-like volva; with a laced, white or sometimes 
pinkish “skirt” hanging 3—6 cm from the bottom edge 
of the cap (sometimes collapsing against the stem). 
Microscopic Features: Spores 3.5—4 x 1.5—2 um; el- 
lipsoid or flattened. Comments: The skirt, known as 
an indusium, develops slowly, lengthening downward 
from the bottom edge of the cap. 


Photo by 
Walt Sturgeon 


PHALLUS HADRIANI VENTENAT 


Ecology: Saprobic; growing alone or gregariously in 
gardens, flowerbeds, meadows, lawns, woodchips, 
cultivated areas, and so on; summer and fall; widely 
distributed. Immature Fruiting Body: Like a pur- 
plish egg up to 6 cm across; usually at least partly 
submerged in the ground; when sliced, revealing the 
stinkhorn-to-be encased in a gelatinous substance. 
Mature Fruiting Body: Cylindric; to 25 cm high; 
with a 1.5—4 cm wide cap that is covered with ol- 
ive-brown to dark brown spore slime; often devel- 
oping a perforation at the tip; the cap surface pit- 
ted and ridged beneath the slime; sometimes with 
a whitish to purplish “skullcap” (a remnant of the 
volva); with a whitish hollow stem, 1.5—3 cm thick; 
the base enclosed in a purplish sac-like volva that is 
often at least partly submerged underground. Micro- 
scopic Features: Spores 3.5 x 1.5-2.5 pm ellipsoid 
or oblong; smooth. Comments: Phallus impudicus is 
identical but lacks purple shades on the egg and volva. 
Compare with Phallus ravenelii (below), which has a 
smooth (rather than pitted and ridged) cap surface. 


PHALLUS RAVENELII BERKELEY & M. A. CURTIS 


Ecology: Saprobic; growing alone or gregariously in gardens, flowerbeds, mead- 
ows, lawns, woodchips, sawdust piles, cultivated areas, and so on, also in woods; 
summer and fall; widely distributed. Immature Fruiting Body: Like a whitish to 
pinkish egg; when sliced, revealing the stinkhorn-to-be encased in a gelatinous 
substance. Mature Fruiting Body: Cylindric; to 20 cm high; with a 3—4.5 cm high 


cap that is smooth or slightly roughened, 
but not pitted and ridged, and covered with 
olive-brown to dark brown spore slime; de- 
veloping a small hole with a white rim at 
the tip of the cap; with a whitish to yellow- 
ish or pinkish hollow stem, 1.5—3 cm thick; 
usually with a white or pink volva clinging 
to the stem and around the base; the base 
attached to whitish rhizomorphs. Micro- 
scopic Features: Spores 3—4.5 x 1-2 um; 
ellipsoid; smooth. Comments: Compare 


with Phallus hadriani (p. 303). 


PHALLUS RUBICUNDUS 


Ecology: Saprobic; growing alone or gre- 
gariously in gardens, flowerbeds, meadows, 
lawns, woodchips, sawdust piles, cultivated 
areas (including soybean fields), and so on; 
spring through fall; widely distributed. Im- 
mature Fruiting Body: Like a whitish to 
pale brown egg; when sliced, revealing the 
stinkhorn-to-be encased in a gelatinous 
substance. Mature Fruiting Body: Cylin- 
dric; to about 20 cm high; with a 3—4.5 cm high 
fragile cap that is attached to the top of the stem (like 
a thimble atop a pencil) and is smooth or slightly 
roughened, but not pitted and ridged, and covered 
with olive-brown to dark brown spore slime; often 
developing a central apical perforation; stem reddish 
to orangish or pinkish, hollow, about 1.5 cm thick, 
and coarsely pocked with elongated potholes; with 
a whitish to pale brown volva clinging to 
the stem and around the base; with whit- 
ish rhizomorphs at the base. Microscopic 
Features: Spores long-ellipsoid; 3.5—5 x 
1.5-2.5 pm; smooth. Comments: The sep- 
arated, floppy cap structure is distinctive. 
Compare with Mutinus elegans (p. 281). 
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PHELLINUS GILVUS 


Ecology: Saprobic on the deadwood of hardwoods (especially oaks), causing a 
white rot of the sapwood; also apparently occasionally parasitic on the heartwood 
of living hardwoods; growing alone or in overlap- 
ping clusters; usually annual, but occasionally pe- 
rennial; found year-round, but usually appearing 
in late spring, summer, and fall; widely distributed. 
Cap: Up to 15 cm across; more or less semicircular, 
irregularly bracket-shaped, or kidney-shaped; flat- 
tened-convex; rugged; sometimes somewhat velvety; 
the margin when growing velvety and mustard yellow 
to yellowish; elsewhere dark reddish brown or dark 
yellowish brown (eventually blackish). Pore Surface: 
Dark purplish brown to brown or reddish brown; 
pores minute (6-8 per mm); tubes 1-5 mm deep 
(for each layer, in perennial specimens). Stem: Ab- 
sent. Flesh: Bright yellowish brown to orange brown; 
very tough. Chemical Reactions: KOH red, then 
black (or merely black) on all surfaces. Microscopic 
Features: Spores 4—5 x 3-3.5 um; smooth; ellipsoid. 
Setae abundant; thick-walled; dark brown in KOH. 
Hyphal system dimitic. Comments: When actively growing, this fungus is easily 
recognized by the mustard-yellow margin and reddish-brown cap. Compare with 
Phaeolus schweinitzii (p. 302), which is usually larger, grows at the bases of conifers, 
and has a brown-bruising pore surface. 


PHELLINUS ROBINIAE 


Ecology: Parasitic on the heartwood of living black 
locust trees, and saprobic on the deadwood of black 
locust trees; causing a white rot; perennial; growing 
alone or gregariously; widely distributed where the 
host trees occur (below the Great Lakes). Cap: Up 
to 40 cm across; more or less semicircular, irregularly 
bracket-shaped, or kidney-shaped; flattened-convex, 
becoming convex, then more and more hoof-shaped 
with age; sometimes finely velvety, especially when 
young or along the margin; with age, becoming 
cracked and concentrically furrowed; brown to dark 
brown or black; often hosting algae and/or moss with 
age. Pore Surface: Brown; often appearing lighter or fs 
darker from different viewing angles; with 7-8 circu- 

lar pores per mm; tube layers usually fairly clearly distinct, 
up to 9 mm deep. Stem: Absent. Flesh: Reddish brown to 
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orange brown or yellow brown; woody. Odor: Fragrant when fresh. Chemical 
Reactions: KOH instantly black on flesh. Microscopic Features: Spores 5—6 x 
4.5-5 um; smooth; broadly ellipsoid to subglobose; reddish brown in KOH; in- 
amyloid. Setae absent. Hyphal system dimitic. Comments: Phellinus everhartii is 
similar but grows on oaks. 


PHELLODON ALBONIGER 


Ecology: Mycorrhizal with conifers (especially white 
pine and hemlock); sometimes reported under hard- 
woods; growing alone or gregariously; summer and 
fall; widely distributed, but more common in the 
northern Midwest. Cap: Single, or fused with other 
caps; 3—9 cm wide; convex, becoming plano-convex 
or nearly flat; velvety; whitish to pale gray, becom- 
ing gray with a whitish to bluish margin. Undersur- 
face: Running down the stem; covered with crowded 
spines that are 2-4 mm long; whitish at first, be- 
coming gray. Stem: 4—6.5 cm long; 1—4 cm thick 
at apex; extremely variable in shape; bald or finely 
velvety; colored like the cap. Flesh: 2-layered, with a 
whitish to pale grayish spongy upper layer and a hard 
black to bluish-black lower layer. Odor and Taste: 
Odor mild or, more commonly, fragrant (reminiscent 
of curry or maple syrup), becoming stronger when dried; taste mild. Chemical 
Reactions: KOH on flesh bluish to greenish, then brown to black. Spore Print: 
White. Microscopic Features: Spores 3.5-5 x 3—4.5 um; globose to subglobose; 
echinulate, with spines about 0.5 pm long. Clamp connections absent. Comments: 
Compare with Hydnellum caeruleum (p. 208), which features an orangish stem, a 
mealy odor, and a brown spore print. 


PHLEBIA INCARNATA 


Ecology: Saprobic; growing in overlapping clusters 
on hardwood logs and stumps, particularly those of 
white oak, beech, maples, and paper birch; causing 
a white rot; annual; apparently associated with Ste- 
reum ostrea (p. 361), which is almost always found 
nearby; late spring, summer, and fall; widely distrib- 
uted. Cap: 1.5-7 cm across; more or less semicir- 
cular, irregularly bracket-shaped, or kidney-shaped; 
flattened-convex; bald or finely hairy; bright coral 
pink, fading with age; the margin wavy, often white. 
Undersurface: Whitish to pinkish, becoming dirty 


white or tan; bald, but irregularly wrinkled, 
folded, or almost toothed; bruising mus- 
tard yellow on mature specimens. Stem: 
Absent. Flesh: White; soft at first, but soon 
fairly tough and leathery. Chemical Re- 
actions: Cap surface and flesh yellowish 
green to olive yellow, then pale orange, 
with KOH. Spore Print: White. Mi- 
croscopic Features: Spores 4—6 x 2-2.5 
um; smooth; ellipsoid; inamyloid. Clamp 
connections present. Comments: The pink 
color, habitat, and odd undersurface are 
good field characters. 


PHLEBIA RADIATA 


Ecology: Saprobic; spreading across logs and stumps 
of hardwoods or conifers; annual; causing a white rot; 
spring, summer, fall, and winter; widely distributed. 
Fruiting Body: 1-10 cm or more across; irregular 
in outline; up to about 3 mm thick; surface wrin- 
kled, with the wrinkles and folds vaguely radiating 
from a more or less central point; orange to pink 
(more rarely tan with orangish edges, or purplish); 
occasionally developing a slightly folded-over, hairy 
edge. Spore Print: White. Microscopic Features: 
Spores 4-5.5 x 1.5—2 um; smooth; allantoid; inamy- 
loid. Cystidia cylindric to clavate. Clamp connections 
present. Comments: Compare with Phlebia tremel- 
losa (below), which is more pale in color and develops 
more clearly defined individual fruiting bodies. 


PHLEBIA TREMELLOSA 


Ecology: Saprobic; growing alone to gregariously, 
sometimes in overlapping clusters; found primarily 
on the deadwood of hardwoods, but also reported 
on conifer wood; causing a white rot; annual; late 
spring, summer, and fall; widely distributed. Fruiting 
Body: 3-10 cm across; irregularly shaped; spreading 
without a cap, except for a stubby upper edge; cap 
where developed woolly and whitish; without a stem; 
up to about 5 mm thick. Surface: Translucent; often 
somewhat gelatinous; orangish to pinkish, or orange 
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Spore print 


to red when mature; elaborately wrinkled and pocketed, giving the illusion of being 
irregularly poroid. Flesh: Whitish; very thin. Spore Print: White. Microscopic 
Features: Spores 3.5—4.5 x 1-2 um; smooth; sausage-shaped; inamyloid; with 2 
oil droplets in KOH. Cystidia scattered; clavate; scarcely projecting; apices often 
encrusted. Comments: Compare with Phlebia radiata (p. 307). 


PHOLIOTA LIMONELLA (PECK) SACCARDO 


Ecology: Saprobic and probably parasitic; growing 
alone or, more commonly, in clusters on living or 
dead wood; documented on a variety of hardwoods 
and conifers; summer and fall; widely distributed. 
Cap: 3-13 cm; convex, becoming broadly convex, 
broadly bell-shaped, or nearly flat; sticky or slimy; 
orange yellow to yellow; covered with brownish to 
reddish-brown scales that are soon scattered and 
often gelatinize, disappearing or becoming indis- 
tinct by maturity. Gills: Attached to the stem; close; 
whitish to yellowish when young, 
becoming rusty brown; at first 
covered by a whitish to yellowish 
cobwebby partial veil. Stem: 4—15 
cm long; up to 2 cm thick; dry, or 
sticky near the base; silky near the 
apex; with a flimsy ring or ring 
zone (often indistinct); whitish 
to yellowish under reddish-brown 
to brownish or yellowish-brown 
scales that may be scattered or 
densely packed; base sometimes 
covered with whitish mycelium. Flesh: Yellow or whitish. Odor and Taste: Not 
distinctive. Chemical Reactions: KOH red to orangish on cap. Spore Print: Rusty 
brown to brown. Microscopic Features: Spores 6—9 x 4-5.5 um; smooth; more 
or less ellipsoid; with an apical pore. Pleurocystidia clavate to clavate-mucronate; 
often with greenish-yellow contents (chrysocystidia). Pileipellis an ixocutis. Clamp 
connections present. Comments: The slimy yellow cap with reddish-brown scales 
and the dry, subscaly stem define this species group. Compare with Pholiota squar- 
rosoides (p. 310), which has a thinly sticky cap that is whitish under the scales. 


PHOLIOTA MUTABILIS (SCHAEFFER) KUMMER 


Ecology: Saprobic; growing in clusters (rarely alone) on the deadwood of hard- 
woods or conifers; spring, summer, and fall; widely distributed. Cap: 2-16 cm; 
convex, becoming broadly convex or broadly bell-shaped; sticky or slimy when 
fresh; tawny to orangish brown, changing color markedly as it dries out and fad- 
ing to yellowish (often passing through a 2-toned stage); the margin finely lined 
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when moist; bald, or with scattered whitish hairs 
when young. Gills: Attached to the stem or begin- 
ning to run down it; close or crowded; whitish to 
pale tan when young, becoming cinnamon brown; 
at first covered by a whitish to pale tan partial veil. 
Stem: 4-10 cm long; up to 1.5 cm thick; dry; silky 
near the apex; with a persistent (occasionally ephem- 
eral) ring; whitish, becoming brown from the base 
up; covered with small whitish to brownish scales. 
Flesh: Whitish. Odor and Taste: Odor not distinc- 
tive, or fragrant; taste mild, or somewhat unpleasant. 
Chemical Reactions: KOH negative on cap. Spore 
Print: Cinnamon brown. Microscopic Features: 
Spores 5.5-7.5 x 4-5 um; smooth; ellipsoid; with 
a well-developed apical pore. Pleurocystidia absent. 
Cheilocystidia subcylindric, subfusiform, or subcapi- 
tate; scattered; inconspicuous. Pileipellis a gelatinized 
layer in young, fresh specimens. Clamp connections 
present. Comments: Also known as Kuehneromyces 
mutabilis. The bald cap that changes color markedly as it dries out, the scaly stem, 
and the persistent ring make good field characters for this species. Compare with 
Pholiota veris (p. 311), which appears in spring and features a bald stem. 


PHOLIOTA POLYCHROA 


Ecology: Saprobic; growing alone or gregariously 
on the deadwood of hardwoods (rarely on conifer 
wood); summer and fall; widely distributed. Cap: 
2-10 cm; convex, becoming broadly convex, broadly 
bell-shaped, or nearly flat; sticky or slimy; cuticle 
peeling with ease; variable in color, but usually mot- 
tled with shades of olive and pinkish purple (some- 
times almost completely one or the other color) 
when young, developing yellowish to orangish areas 
with maturity; at first with scattered veil remnants, 
but usually soon bald overall; the margin usually 
hung with veil remnants. Gills: Attached to the stem, 
often by means of a notch; close or crowded; whit- 
ish to yellowish or slightly purplish when young, 
becoming grayish brown to purplish brown; at first 
covered by a partial veil. Stem: 2—6 cm long; up to 1 
cm thick; dry, or sticky near the base; silky near the 
apex, but often covered with scales or veil patches 
below; with a flimsy ring or ring zone; usually yel- 
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low to yellowish, but sometimes whitish, 
bluish, greenish, or brownish. Flesh: Whit- 
ish to yellow or greenish. Odor and Taste: 
Not distinctive. Chemical Reactions: KOH 
greenish yellow on cap; iron salts slowly deep 
green on cap. Spore Print: Brown to 
dark brown or slightly purplish brown. 
Microscopic Features: Spores 5.5-7.5 
x 3.5—4.5 pm; smooth; ellipsoid; with 
a pore. Pleurocystidia fusoid-ventricose. 
Pileipellis an ixocutis. Clamp connec- 
tions present. Comments: The colors 
are variable, but the overall appearance 
of this species (which may be a species 
group) is fairly distinct. 


Pleurocystidium 


PHOLIOTA SQUARROSOIDES (PECK) SACCARDO 


Ecology: Saprobic and possibly parasitic; growing in clusters (rarely alone or 
scattered) on the deadwood of hardwoods; summer and fall; widely distributed. 
Cap: 3-11 cm; convex, becoming broadly convex or broadly bell-shaped; usu- 
ally sticky; whitish underneath conspicuous tawny scales. Gills: Attached to the 
stem or beginning to run down it; close or crowded; 
whitish, becoming rusty brown; at first covered by 
a partial veil. Stem: 4-10 cm long; up to 1.5 cm 
thick; dry; with an ephemeral ring or ring zone; 
whitish, sometimes becoming reddish brown near the 
base; covered with conspicuous tawny scales. Flesh: 
Whitish. Odor and Taste: Odor not distinctive, or 
somewhat fragrant; taste not distinctive. Chemical 
Reactions: KOH negative on cap. Spore Print: Cin- 
namon brown. Microscopic Features: Spores 4—6 
x 2.5-3.5 pm; smooth; ellipsoid; lacking an apical 
pore. Pleurocystidia clavate to clavate-mucronate 
or fusoid-ventricose; lacking refractive contents in 
KOH. Cheilocystidia mucronate, fusoid-ventricose 
or clavate. Pileipellis partially gelatinized. Clamp 
connections present. Comments: Pholiota squarrosa is very similar but features a 
dry cap, gills that turn greenish before turning brown, an often garlicky odor, and 
different microscopic features. Compare with Pholiota limonella (p. 308) and with 
Leucopholiota decorosa (p. 264). 


Photo by Dan Molter 
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PHOLIOTA TERRESTRIS 


Ecology: Saprobic; growing in clusters on the ground, frequently in disturbed 
areas (roadbeds, pathsides, and so on); occasionally fruiting from wood; spring 
through fall; widely distributed. Cap: 2-8 cm; convex, becoming broadly convex, 
bell-shaped, or nearly flat; usually dry to the touch, but somewhat sticky in wet 
weather; with small brownish scales that may wear 
off in age; light brown, dark brown, yellowish brown, 
reddish brown, or grayish brown, often darker over 
the center; the margin usually finely hairy or scaly. 
Gills: Attached to the stem; crowded; pale at first, 
later becoming dirty yellowish and eventually cin- 
namon brown; at first covered by a whitish, hairy 
partial veil. Stem: 3—8 cm long; up to 1 cm thick; 
finely hairy and whitish or yellowish near the apex; 
sheathed below the apex with small brownish scales 
that terminate in a ring zone just below the cap; 
whitish or pale tan, becoming darker toward the base. 
Flesh: Whitish, pale yellowish, or brownish. Odor 
and Taste: Not distinctive. Spore Print: Brown. Mi- 
croscopic Features: Spores 4.5—6.5 x 3.5—4.5 um; 
smooth; ellipsoid; with a tiny apical pore. Pleuro- 
cystidia (chrysocystidia) variously shaped; scarcely 
projecting; with amorphous refractive contents in 
a KOH mount. Cheilocystidia numerous; variously 
shaped. Clamp connections present. Comments: The 
brown colors, small scales on the cap and stem, brown spore print, and growth 
pattern in clusters on the ground are good identification characters, but microscopic 
analysis may be needed to identify this species with certainty. Compare with Stro- 
pharia kauffmanii (p. 363), which is more robust and more prominently scaly and 
which features gills that become purplish gray to black, along with a purplish-gray 
to black spore print. 


PHOLIOTA VERIS 


Ecology: Saprobic; growing alone, scattered, or in 
clusters on the well-decayed wood of hardwoods 
(especially oaks and beech); late spring; widely dis- 
tributed. Cap: 2—6 cm; convex, becoming broadly 
convex, broadly bell-shaped, or nearly flat; moist at 
first; tan when young and fresh, fading markedly as 
it dries out, and eventually becoming buff-colored; 
bald overall, but often with tiny fibrils near the mar- 
gin when young; the margin sometimes finely lined. 
Gills: Attached to the stem; close or crowded; whitish 
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Chemical reactions 


to pale tan when young, becoming cinnamon brown; at first covered by a partial 
veil. Stem: 4—9 cm long; up to 12 mm thick; dry; with an upward-flaring, whitish 
to pale tan ring that soon begins to collapse and develop a tawny-brown edge; pale 
tan; bald, or with inconspicuous fibrils just below the ring. Flesh: Pale brownish. 
Odor and Taste: Not distinctive. Chemical Reactions: KOH negative on cap. 
Spore Print: Cinnamon brown. Microscopic Features: Spores 5.5-7.5 x 4-5 
um; smooth; ellipsoid. Pleurocystidia and cheilocystidia fusoid-ventricose with a 
long neck. Pileipellis a partially gelatinized interwoven layer of cylindric hyphae. 
Comments: Also known as Kuehneromyces rostratus. The bald cap and the flaring 
ring that develops a tawny edge are good field characters. Compare with Pholiota 
mutabilis (p. 308). 


PHYLLOPORUS 
RHODOXANTHUS 
(SCHWEINITZ) BRESADOLA 


Ecology: Mycorrhizal with hardwoods, 
especially oaks and beech; growing alone, 
scattered, or gregariously; summer and fall; 
widely distributed. Cap: 2.5-8.5 cm; con- 
vex, becoming broadly convex to more or 
less flat; dry; very finely velvety, or nearly 
bald; sometimes beginning to crack in age; 
variable in color, ranging from red to red- 
dish brown, or olive brown to brown. Gills: Run- 
ning down the stem; close; yellow to golden yellow, 
dirtying with age; not bruising, but often develop- 
ing reddish-brown spots with age; thick; sometimes 
forking; often with cross-veins. Stem: 2—9 cm long; 
2-10 mm thick; more or less equal, or tapering to 
base; sometimes appearing ribbed near the apex at 
the termination points of the gills; yellowish, with 
reddish to brownish fibers; basal mycelium yellow. 
Flesh: White to pale yellow. Odor and Taste: Not 
distinctive. Chemical Reactions: Cap surface flash- 
ing blue with ammonia. Spore Print: Yellowish to 
dirty yellow. Microscopic Features: Spores 10-12 x 3.5—4.5 

um; smooth; subfusoid. Comments: Also known as Phyl- 

loporus rhodoxanthus ssp. americanus. This “gilled bolete” is 

e quite variable in color; the crucial identifying features are the 

: yellow basal mycelium, the nonbluing gills and flesh, and 

P the ammonia reaction. 


PHYLLOTOPSIS NIDULANS 


Ecology: Saprobic on the deadwood of hardwoods 
and conifers; growing alone or in overlapping clusters; 
fall; widely distributed. Cap: 2-8 cm across; more or 
less fan-shaped; flattened-convex; dry; prominently 
hairy; sometimes with a whitish coating at first, but 
soon bright orange, fading to yellowish orange; the 
margin inrolled when young. Gills: Close; bright 
to pale orange. Stem: Absent or poorly developed 
and lateral. Flesh: Pale orange; soft. 
Odor and Taste: Taste mild or foul; 
odor strong and foul (at least when 
fruiting on hardwoods), or mild. 
Chemical Reactions: KOH negative 
on cap. Spore Print: Very pale pink to 
pinkish brown. Microscopic Features: 
Spores 5-8 x 2—4 um; smooth; inam- 
yloid; long-ellipsoid. Comments: The 
densely hairy, stemless cap and bright 
orange colors are distinctive. Compare 


with Crepidotus crocophyllus (p. 164). 


PIPTOPORUS BETULINUS 


Ecology: Saprobic on the deadwood of paper birch, and occasionally parasitic 
on living paper birch trees; causing a yellowish to brown cubical rot; annual, 
but found year-round; growing alone or gregariously; northern Midwest (where 
paper birch trees occur naturally). Cap: 5-25 cm; kidney-shaped in outline; 
broadly convex to more or less flat; growing shelf-like or hoof-like; dry; with 
a smooth or somewhat roughened “skin” that often peels away; whitish to 
pale brownish in age; the margin rolled over smoothly to form a wide rim 


around the pore surface. Pore Surface: Whitish, ag- 
ing grayish brown; with 2—4 pores per mm; tubes to 
1 cm long. Stem: Absent or rudimentary and stubby. 
Flesh: White; thick; corky. Odor and Taste: Taste 
slightly bitter; odor strong and pleasant. Spore Print: 
White. Microscopic Features: Spores: 3—6 x 1.5-2 
um; smooth; cylindric to long-ellipsoid. Cystidia 
and setae absent. Hyphal system dimitic to trimitic. 
Comments: Fasily identified by the habitat on paper 
birch, the overall aspect, and the wide, smooth rim 
formed around the pore surface. 
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PLEUROTUS DRYINUS 


Ecology: Saprobic; growing alone or in 
small clusters on dead and living wood of 
hardwoods (especially oaks and beech); 
summer and fall; widely distributed. Cap: 
4-12 cm; convex, becoming broadly convex; circular 
in outline; finely hairy to cottony; whitish beneath 
the grayish to pale brownish hairs, often yellowing 
with age; the margin inrolled when young, with 
partial veil remnants. Gills: Running down the 
stem; close; whitish, yellowing with age. Stem: 
4-10 cm long; up to 3.5 cm thick; tough; usually 
a little off-center; the lower portion covered with a 
densely fuzzy sheath that terminates in an ephem- 
eral ring; surface above the ring smooth or with 
ridges resulting from the gills; whitish, yellowing 
with age. Flesh: Thick; tough; whitish. 
Odor and Taste: Odor not distinctive; 
taste mild. Chemical Reactions: KOH 
negative on cap. Spore Print: White. 
Microscopic Features: Spores 9-15 x 
3.5—5 um; smooth; ellipsoid; inamyloid. 
Comments: Compare with Hypsizygus 
ulmarius (p. 219). Pleurotus levis is a vir- 
tually indistinguishable biological spe- 
cies that can only be reliably separated 
with culturing in the laboratory. 


PLEUROTUS OSTREATUS 


Ecology: Saprobic; growing in shelf-like clusters on dead logs and living trees (pri- 
marily hardwoods, but sometimes on conifers); causing a white rot; fall, winter, and 
early spring; common; widely distributed. Cap: 4-15 
cm; convex, becoming flat or somewhat depressed; 
kidney-shaped to fan-shaped, or nearly circular if 
growing on the tops of logs; somewhat greasy when 
young and fresh; bald; pale brown to dark brown; the 
margin inrolled when young, later wavy, never lined. 
Gills: Running down the stem; close; whitish or with 
a gray tinge, sometimes yellowish in age. Stem: Usu- 
ally rudimentary and lateral (or absent) when the 
mushroom is growing from the side of a log or tree, 
but when it grows on the tops of logs or branches or 
at an angle, it may develop a substantial, thick stem 


that is dry and slightly hairy near the base. Flesh: Thick; white. 
Odor and Taste: Odor distinctive, but hard to describe (an 
“oyster mushroom” smell); taste mild. Spore Print: Whitish to 
grayish or lilac. Microscopic Features: Spores 8-10.5 x 3-3.5 
um; smooth; cylindric to narrowly kidney-shaped. Comments: 
Edible. Often called the “oyster mushroom.” The gills are often 
filled with small black beetles. Compare with Pleurotus pulmo- 
narius (below), which begins appearing in summer and features 
paler colors, a slightly lined cap margin, and a more developed 
stem. Pleurotus populinus grows on aspens in the northern Mid- 
west and appears from spring through fall. 


PLEUROTUS PULMONARIUS 
(FRIES) QUELET 


Ecology: Saprobic; growing in shelf-like clusters on dead and 
living wood of hardwoods; causing a white rot; beginning in 
summer, but continuing into fall and winter; widely distributed. 
Cap: 2-12 cm; convex, becoming flat or somewhat depressed; 
lung-shaped to semicircular, or nearly circular if growing on 
the tops of logs; somewhat greasy when young and fresh; bald; 
whitish to beige or pale tan, usually without dark brown col- 
orations; the margin inrolled when young, later wavy and very 
finely lined. Gills: Running down the stem; close or nearly 
distant; whitish. Stem: Sometimes absent or rudimentary, but 
often present; 1-7 cm long and up to 1.5 cm thick; eccen- 
tric, lateral, or central. Flesh: Thick; white. Odor and Taste: 
Odor distinctive, but hard to describe (an “oyster mushroom” 
smell); taste mild. Chemical Reactions: KOH orangish on cap. 
Spore Print: Whitish, grayish, or lilac. Microscopic Features: 
Spores 7-10 x 2.5—5 um; smooth; cylindric to long-ellipsoid. 
Comments: Edible. Compare with Pleurotus ostreatus (p. 314). 
Pleurotus pulmonarius is also illustrated on p. 8. 


PLUTEUS AURANTIORUGOSUS 
(TROG) SACCARDO 


Ecology: Saprobic on decaying hardwood logs and stumps; 
growing alone or in small groups; summer and fall; widely dis- 
tributed, but not common. Cap: 2-5.5 cm; convex at first, 
becoming broadly convex or flat; dry or moist; bald or finely 
granular; the margin sometimes faintly lined at maturity; bright 
scarlet to orange when young, fading to bright yellow with age. 
Gills: Free from the stem; close; whitish, becoming pinkish; 
sometimes with yellowish edges. Stem: 3—6 cm long; to 1 cm 


Photo by Lisa K. Suits 
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Photo by Melissa Bochte 


Spore print 


thick; equal; finely hairy; whitish to yellowish above; flushed with the cap color 
below; basal mycelium white or yellowish. Flesh: Whitish to yellowish; unchang- 
ing. Odor and Taste: Not distinctive. Spore Print: Pink. Microscopic Features: 
Spores 6-7 x 4.5—5 um; ellipsoid; smooth. Pleurocystidia variously shaped; lacking 
antler-like projections. Comments: Easily identified by the colors, the free gills that 
become pinkish, the pink spore print, and the habitat on wood. 


PLUTEUS CERVINUS 
(SCHAEFFER) KUMMER 


Ecology: Saprobic on the deadwood of hardwoods 
and conifers; growing alone, scattered, or gregari- 
ously; spring through fall; common and widely dis- 
tributed. Cap: 3-15 cm; convex at first, becoming 
broadly convex or nearly flat; pale to dark brown; 
bald and glossy, or streaked with fibers; slightly sticky 
when wet. Gills: Free from the stem; white, 
becoming pink and finally deep brown- 
ish pink; crowded or close. Stem: 5—13 cm 
long; 0.5-2.5 cm thick; more or less equal; 
sometimes enlarging slightly to base; white; 
sometimes streaked with brownish fibers. 
Flesh: Soft and white throughout; unchang- 
ing. Odor and Taste: Radish-like, or not dis- 
tinctive. Chemical Reactions: KOH negative 
to pale orangish on cap. Spore Print: Pink 
to pinkish brown. Microscopic Features: 
Spores 5-8 x 4-6 um; ellipsoid; smooth. 
Cystidia with thick walls and antler-like pro- 
jections. Pileipellis elements without clamp 
connections. Comments: Also known as Pluteus atricapillus. Sometimes called the 
“deer mushroom,” this common decomposer of fallen logs can be recognized by its 
brown cap, free gills that become pink, and pinkish-brown spore print. There may 
be several midwestern species in the cervinus group. Compare with Pluteus petasatus 
(p. 319), which has a white cap with brown scales over the center. 


Cystidia 


PLUTEUS CHRYSOPHLEBIUS 
(BERKELEY & M. A. CURTIS) SACCARDO 


Ecology: Saprobic on decaying hardwood logs and stumps; growing alone or gregar- 
iously; summer and fall; widely distributed. Cap: 1-3 cm; convex at first, becoming 
broadly convex or flat (sometimes with a central bump); moist; bald; sometimes 
becoming finely veined over the center; the margin lined; bright yellow when young, 
dull yellow or brownish yellow in age. Gills: Free from the stem; close; whitish 


to pale yellowish, becoming pinkish. 
Stem: 3—6 cm long; 1-3 mm thick; 
equal; fragile; smooth; bright yellow; 
basal mycelium white. Flesh: Insub- 
stantial; pale to yellowish. Odor and 
Taste: Not distinctive. Spore Print: 
Pink. Microscopic Features: Spores 
5.5-7 x 4.5-6 pm; subglobose; 
smooth. Pleurocystidia mostly fu- 
soid-ventricose; cheilocystidia sim- 
ilar, or clavate; lacking antler-like 
projections. Pileipellis hymeniform. 
Comments: Also known as Pluteus 
admirabilis. The combination of the 
small size, bright yellow colors, free 
gills that become pink, and habitat 
on wood is distinctive. 


PLUTEUS FLAVOFULIGINEUS 


Ecology: Saprobic on decaying hardwood logs and debris; causing a white rot; 


growing alone or scattered; late spring, early summer, and fall; widely distributed. 
Cap: 2-8 cm; convex or bell-shaped at first, becoming broadly convex or nearly 
flat; finely velvety, especially over the center; golden to dull or brownish yellow, with 


a brownish center. Gills: Free from 
the stem; close or crowded; whitish 
at first, becoming pink. Stem: 5-12 
cm long; up to 1.5 cm thick; equal; 
bald or silky; variable in color, from 
white to yellowish or pinkish. Flesh: 
Thin; whitish; unchanging. Odor 
and Taste: Not distinctive. Spore 
Print: Pink. Microscopic Features: 
Spores 6-8 x 4.5-6.5 um; broadly 
ellipsoid or subglobose; smooth. 
Cystidia fusoid-ventricose; lacking 
antler-like projections. Comments: 
Compare with Xeromphalina tenui- 
pes (p. 393), which is more orange 
and features a velvety stem and a 
white spore print. Recent DNA 
analysis (Justo, Minnis, et al. 2011) 
suggests the possibility that Pluteus 
flavofuligineus is the same as the Eu- 
ropean species Pluteus leoninus. 
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PLUTEUS GRANULARIS 


Ecology: Saprobic on decaying wood of conifers or hardwoods; growing alone 
or scattered; summer and fall; widely distributed. Cap: 2-10 cm; convex at first, 
becoming broadly convex or flat; densely covered with dark brown granules over 
a pale brown undersurface; sometimes becoming 
wrinkled, veined, or nearly reticulate over the cen- 
ter; in age often becoming somewhat less granulated. 
Gills: Free from the stem; close or crowded; whitish 
at first, becoming pinkish; the edges colored like the 
faces. Stem: 3—8 cm long; up to 1 cm thick, but 
usually skinnier; more or less equal; whitish or pale 
brownish beneath darker brown granules arranged in 
stretched-out zones (especially near the base). Flesh: 
White; unchanging. Odor and Taste: Taste not dis- 
tinctive, slightly radish-like, or slightly unpleasant; 
odor not distinctive. Spore Print: Pink. Microscopic 
Features: Spores 5—6.5 x 4—5 um; broadly ellipsoid; 
smooth. Pleurocystidia fusoid-ventricose; lacking 
antler-like projections. Comments: The granulated 
brown cap, free gills that turn pink, habitat on wood, 
and pink spore print are good field characters. 


PLUTEUS LONGISTRIATUS 


Ecology: Saprobic on decaying hardwood logs and 
debris; growing alone or gregariously; summer and 
fall; widely distributed. Cap: 1-3 cm; convex at first, 
becoming broadly convex, sometimes with a central 
depression or a central bump; fragile; gray to gray- 
ish brown; with cracks and fissures extending from 
the margin almost to the center; with whitish flesh 
revealed in the cracks; sometimes minutely granular 
or hairy, especially over the center. Gills: Free from 
the stem; close; whitish at first, becoming pinkish; 
soft and collapsing. Stem: 2—5 cm long; up to 3 mm 
thick; equal; whitish, with grayish fibers. Flesh: In- 
substantial; pale; unchanging. Odor and Taste: Not 
distinctive. Spore Print: Pink. Microscopic Fea- 
tures: Spores 6-7.5 x 5-5.5 pm; broadly ellipsoid; 
smooth. Pleurocystidia lacking antler-like projections. Comments: The small size, 
grayish-brown cap that is lined and grooved from the center to the margin, and 
pink mature gills are good field characters for this species group. 


PLUTEUS MAMMILLATUS 


Ecology: Saprobic on the decaying wood of hard- 
woods; growing alone or gregariously; summer and 
fall; distribution uncertain (originally recorded from 
Michigan, but rarely reported since, except in south- 
eastern Missouri, where it is common in the Mingo 
National Wildlife Refuge). Cap: 1-7 cm; conical at 
first, becoming broadly bell-shaped, broadly convex, 
or nearly flat; dry; finely silky; medium to bright 
yellow, fading on exposure; the margin slightly lined. 
Gills: Free from the stem; close; whitish at first, be- 
coming pink at maturity. Stem: 1-8 cm long; up 
to 1.5 cm thick; equal or tapering upward; solid; 
bald or finely silky; whitish to pale yellowish; with 
a fragile white ring on the lower half. 
Flesh: Insubstantial; white; unchang- 
ing. Odor and Taste: Not distinctive. 
Spore Print: Pink. Microscopic Fea- 
tures: Spores 5-7 pm; subglobose; 
smooth. Cystidia fusoid-ventricose 
or broadly clavate; lacking antler-like 
projections. Comments: Also known 
as Chamaeota sphaerospora. This Plu- 
teus is easily distinguished from others 
on the basis of the ring on the stem. 


PLUTEUS PETASATUS 


Ecology: Saprobic on the wood of hardwoods, but 
frequently found in wood mulch, sawdust piles, 
woodchips, and the like, or on buried wood, ap- 
pearing terrestrial; growing alone or in clusters; sum- 
mer and fall; common and widely distributed. Cap: 
4-15 cm; convex at first, becoming broadly convex 
to nearly flat; dry; whitish with a brown, hairy to 
scaly center. Gills: Free from the stem; crowded; 
white and remaining so for quite a while, then finally 
pink. Stem: 4-10 cm long; 0.5-3 cm thick; more or 
less equal, or swollen in the middle in more robust 
specimens; sometimes with a slightly enlarged base; 
white, discoloring below; sometimes streaked with 
brownish fibers. Flesh: Firm and white throughout; 
unchanging. Odor and Taste: Not distinctive, or 
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somewhat radish-like. Chemical Reactions: KOH negative on cap. Spore Print: 
Pink. Microscopic Features: Spores 5—9.5 x 3.5—5 um; ellipsoid; smooth. Pleuro- 
cystidia with thick walls; fusiform; only occasionally with antler-like projections. 
Comments: Compare with Pluteus cervinus (p. 316). 


PLUTEUS ROMELLII 


Ecology: Saprobic on decaying hardwood logs and 
debris; growing alone or gregariously; summer and 
fall; widely distributed. Cap: 1-5 cm; convex at first, 
becoming broadly convex or nearly flat, often with 
a central bump; olive brown to brown (often olive 
brown in the center and paler brown elsewhere); 
somewhat wrinkled, especially over the center; not 
slimy or sticky, but with a greasy or almost waxy 
texture when fresh; the margin finely lined. Gills: 
Free from the stem; almost distant; whitish at first, 
becoming yellowish and finally pinkish as the spores 
mature. Stem: 2—3 cm long; up to 3 mm thick; equal; 
bald or finely hairy; bright yellow to greenish yellow 
(often brighter toward the base). Flesh: Insubstantial; 
pale; unchanging. Odor and Taste: Not distinctive. 
Spore Print: Pink. Microscopic Features: Spores 


6-7 x 5-6 um; broadly ellipsoid to subglobose; 


smooth. Pleurocystidia variously shaped; lacking antler-like projections. Pileipellis 
hymeniform. Comments: Also known as Pluteus lutescens. The brown cap, yellow 
stem, and free pink gills at maturity are good field characters. 


PLUTEUS THOMSONII 


Ecology: Saprobic on decaying hardwood logs and 
debris; growing alone or gregariously; summer and 
fall; widely distributed. Cap: 1-3.5 cm; convex at 
first, becoming broadly convex with a central bump; 
blackish brown, fading to dull brown; bald; with a 
slightly to prominently wrinkled or veined (some- 
times nearly reticulate) center. Gills: Free from the 
stem; close or nearly distant; whitish or grayish at 
first, becoming pinkish. Stem: 2—4.5 cm long; 1.5-6 
mm thick; equal; bald or silky; whitish. Flesh: Insub- 
stantial; pale; unchanging. Odor and Taste: Not dis- 
tinctive, or slightly radish-like to bleach-like. Spore 
Print: Pink. Microscopic Features: Spores 6-8 x 
5.5—6 pm; ellipsoid; smooth. Cystidia rostrate, with 
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short to long apical projections. Pileipellis hymeniform, with some cystidium-like 
projections. Comments: When prominently veined and picturesque this species 
is easily identified, but microscopic analysis may be required when the veins are 
poorly developed. Spores of this species are illustrated on p. 18. 


PODOSCYPHA ACULEATA 


Ecology: Saprobic; growing alone or scattered on 
the ground under hardwoods; fall; in the Midwest 
known from southern Missouri and southern In- 
diana. Fruiting Body: Up to 10 cm across and 13 
cm high; composed of tightly packed branches, 
which arise from a common base, forming a rosette; 
branches wide and flattened, whitish to creamy, be- 
coming grayish to pinkish or faintly brownish in old 
age; upper surfaces rugged; margins fringed; under- 
surface rugged, yellowish to cream; flesh thin, tough 
and leathery. Spore Print: Undocumented; probably 
white. Microscopic Features: Spores 
4.5-7 x 4—5 pm; smooth; ellipsoid to 
ovate; inamyloid. Gloeocystidia pres- 
ent. Hyphal structure dimitic. Clamp 
connections present. Comments: 
This is a rare fungus, often mistaken 
for a species of Cotylidia or Sparassis. 
Its range is uncertain; outside of the 
Midwest it is known from South Car- 
olina and Brazil. 


POLYPORUS ALVEOLARIS 


Ecology: Saprobic on decaying sticks and logs (oc- 
casionally on living branches) of hardwoods; causing 
a white rot; growing alone or gregariously; spring to 
fall; widely distributed. Cap: 1-10 cm broad; variable 
in shape, but generally semicircular or kidney-shaped; 
orange; fading with age; scaly, becoming more bald. 
Pore Surface: Running down the stem; whitish to 
yellowish white; pores diamond-shaped or hexago- 
nal, radially arranged. Stem: Typically lateral and 
stubby, but occasionally centrally located and more 
substantial (in which case the cap is round, rather 


than kidney-shaped). Flesh: To 2 mm thick; white. 
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Spore Print: White. Microscopic Features: Spores 9-11 x 3—3.5 um; smooth; cy- 
lindric. Cystidia and setae absent. Hyphal system dimitic to trimitic. Comments: 
Also known as Favolus alveolaris and Polyporus mori. Very common in late spring, 
and easily recognized by the orange color and the hexagonal pores. ‘The species is 
very tough, and faded, months-old specimens are often encountered in late summer 


and fall. 


POLYPORUS ARCULARIUS 


Ecology: Saprobic on the deadwood of hardwoods; 
causing a white rot; growing alone or in small groups; 
occasionally arising from buried wood and appearing 
terrestrial; spring; widely distributed. Cap: 1-8 cm; 
convex to shallowly vase-shaped; dry; bald or finely 
scaly; brown to golden brown, the colors frequently 
breaking up into rough concentric zones; the mar- 
gin fringed with tiny hairs (use a hand lens). Pore 
Surface: White, sometimes running down the stem; 
0.5-2 pores per mm; hexagonal or angular. Stem: 
Central or slightly off-center; 2—6 cm long; 1.5-4 mm 
wide; equal; dry; brown to yellowish brown; 
bald or slightly scaly; the base sometimes with 
tiny hairs; tough. Flesh: White; thin; tough. 
Spore Print: White. Microscopic Features: 
Spores 7—9 x 2.5-3 um; smooth; cylindric. 
Cystidia and setae absent. Hyphal system 
dimitic. Comments: The overall aspect, the 
appearance in spring, and the hairy cap mar- 
gin are good field characters. 


POLYPORUS BADIUS 


Ecology: Saprobic on decaying hardwood and conifer 
wood; causing a white rot; growing alone or in small 
groups; spring, or fall and winter; widely distributed. 
Cap: 4-20 cm; broadly convex to shallowly vase- 
shaped; round in outline, kidney-shaped, or lobed; 
dry; bald; dark reddish brown to dark brown, often 
paler toward the margin (rarely pale overall, with 
a reddish-brown center). Pore Surface: White, be- 
coming dingy in age; often running down the stem; 
pores circular and very tiny (4—6 per mm), not easily 
separable from cap. Stem: Central or off-center to 
lateral; 1-6 cm long; 0.5-1.5 cm wide; equal; dry; 


pale at the apex, but soon black nearly over- 
all; tough. Flesh: White; thin; very tough. 
Spore Print: White. Microscopic Features: 
Spores 5-10 x 3—4 um; smooth; cylindric to 
ellipsoid. Cystidia and setae absent. Hyphal 
system dimitic. Comments: The color of 
the cap is quite variable, perhaps because 
the mushrooms are tough and survive for a 
long time. Compare with Polyporus varius 
(p. 324), which is much smaller and has a 
cinnamon to tan cap. 


POLYPORUS RADICATUS 


Ecology: Saprobic on the roots of dead 
hardwoods (or the dead roots of living hard- 
woods); causing a white rot; growing alone 
or scattered; summer through fall; widely 
distributed, but more common below the 
Great Lakes. Cap: 3.5—10 cm; broadly con- 
vex to flat or shallowly sunken; round in 
outline; dry; velvety or roughened; yellow- 
ish brown to reddish brown. Pore Surface: 
White or in age dingy yellowish; running 
down the stem; 2—3 angular pores per mm; tubes 1-5 mm 
long. Stem: More or less central; 6-15 cm long; 0.5-2.5 cm 
wide; equal, or enlarged toward base; dry; dirty yellowish 
above ground; with a 6-13 cm black taproot extending 
underground. Flesh: White; tough. Spore Print: White. 
Microscopic Features: Spores 12-15 x 6-8 pm; smooth; 
ellipsoid. Cystidia and setae absent. Hyphal system dimitic. 
Comments: The distinguishing feature of this terrestrial 
polypore (the long, rooting stem) is likely to be snapped 
off when the mushroom is picked. 


POLYPORUS SQUAMOSUS 


Ecology: Saprobic on decaying hardwood logs and stumps 
and parasitic on living hardwoods (especially silver maple 
and box elder); causing a white heart rot; annual; growing 
alone or in clusters of 2 or 3; typically found in spring, but 
also sometimes found in summer and fall; widely distrib- 
uted. Cap: 5-30 cm across; up to 4 cm thick; variable in 
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shape, but generally fan-shaped or almost funnel-shaped; dry; pale tan to creamy 
yellowish (often darkening in age), with an overlay of darker, brownish scales that are 
vaguely radially arranged. Pore Surface: Whitish to cream; not bruising or discolor- 
ing; pores large, angular, and frequently irregular. Stem: Lateral; tough; blackening as 
the mushroom matures, at least toward the base. Flesh: Thick; soft when young, but 
soon corky and tough, especially toward the stem; white. Odor and Taste: Mealy. 
Spore Print: White. Microscopic Features: Spores 10-16 x 4—6 um; smooth; broadly 
ellipsoid to oblong. Cystidia and setae absent. Hyphal system dimitic. Comments: 
‘The large size, scaly cap, mealy odor, and blackening stem are good field characters. 


POLYPORUS UMBELLATUS 


Ecology: Saprobic or parasitic on the roots and 
wood of hardwoods; causing a white rot; fruiting 
at the bases of trees; often reappearing in the same 
place in subsequent years; summer and fall; rare, but 
widely distributed. Fruiting Body: 30—50 cm across 
or more; composed of multiple caps atop discrete 
stems that fuse into a large stem structure. Caps: 1—4 
cm across; more or less circular; pale smoky brown or 
whitish; often becoming finely scaly. Pore Surface: 
White; running down the stems; with 1-3 angular 
pores per mm; tubes to 2 mm deep. Stem: White; 
irregular; central to the caps; fusing into 1 or more 
larger structures; arising from 
an underground knot of tissue. 
Flesh: Firm; white. Odor and 
Taste: Not distinctive. Spore 
Print: White. Microscopic 
Features: Spores 7.5-10 x 3—4 
um; smooth; cylindric; inamy- 
loid. Cystidia and setae absent. 
Hyphal system dimitic. Com- 
ments: Compare with Grifola 


frondosa (p. 185). 


POLYPORUS VARIUS 


Ecology: Saprobic on decaying hardwood sticks and 
small logs (rarely on conifer debris); causing a white 
rot; growing scattered or alone; summer and fall; 
widely distributed. Cap: 2-10 cm; broadly convex 
to flat; round in outline, or kidney-shaped; dry; bald 
or finely hairy; sometimes radially lined; tan, cinna- 
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mon tan, or paler; the margin frequently wavy. Pore Surface: White when young, 
becoming dingy brownish in age; running down the stem; 4-6 angular pores per 
mm; tubes to 3 mm deep. Stem: Central or off-center to lateral; 0.5-7 cm long; 2-10 
mm wide; equal; often curving; dry; bald or finely velvety; pale tan at the apex, but 
black below (at least at the base, and usually for half or more of the stem’s height); 
tough. Flesh: Whitish to dingy brownish or cinnamon; thin; very tough. Spore 
Print: White. Microscopic Features: Spores 7—10 x 2—3.5 um; smooth; cylindric 
to allantoid. Cystidia and setae absent. Hyphal system dimitic. Comments: Also 
known as Polyporus elegans. Compare with Polyporus badius (p. 322). 


PORODAEDALEA PINI 
(BROTERO) MURRILL 


Ecology: Parasitic on the heartwood of living co- 
nifers; also saprobic on the deadwood of conifers; 
very rarely reported on hardwoods; causing a white 


pocket rot; growing alone, gregariously, or in shelving 
clusters; widely distributed. Cap: Occasionally ab- 
sent, but usually present as a turned-over upper edge 
or, more commonly, as a well-developed structure; 
up to about 25 cm across; vaguely kidney-shaped to 
semicircular or irregular; convex, becoming hoof- 
shaped; hairy toward the margin or overall; becoming 
furrowed and rough; usually zoned; reddish brown 
to gray brown, dark brown, or black. Pore Surface: 
Brownish yellow to yellow brown; with 1—4 angular 
to nearly slot-like pores per mm; tube layers up to 
6 mm deep. Stem: Absent. Flesh: 
Reddish brown to yellow brown; 
corky to woody. Chemical Reac- 
tions: KOH black on flesh. Mi- 
croscopic Features: Spores 4.5-7 
x 3.5-5 pm; smooth; broadly ellip- 
soid; inamyloid. Setae abundant; 
thick-walled; dark brown in KOH. 
Hyphal system dimitic. Comments: 
Also known as Phellinus pini. 


PORONIDULUS CONCHIFER (SCHWEINITZ) MURRILL 


Ecology: Saprobic on the deadwood of hardwoods (primarily elms); annual; causing 
a white rot; growing in clusters on branches, logs, and stumps; spring through fall; 
widely distributed. Fruiting Body: At first cup-like; developing a cap as an extension 
of the cup. Cups: Saucer-shaped to cup-shaped; to about 15 mm wide; upper surface 
white to brown, usually with zones of color, bald; undersurface white; with a tiny 
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stem-like structure. Cap: Up to 5 cm across and 3 cm 
deep; semicircular, irregularly bracket-shaped, or kid- 
ney-shaped; occasionally fusing laterally with other 
caps; bald; radially furrowed and wrinkled; whitish to 
pale brownish; with concentric zones of color. Pore 
Surface: Whitish, becoming a little yellowish with 
age; with 2—4 circular to angular pores per mm; tubes 
to 2 mm deep. Flesh: White; fairly tough. Odor 
and Taste: Not distinctive. Chemical 
Reactions: KOH on flesh negative to 
yellowish. Spore Print: White. Micro- 
scopic Features: Spores 5-7 x 1.5-2 
um; smooth; cylindric; inamyloid. 
Cystidia absent. Hyphal system trim- 
itic. Asexual spores that are produced 
by cups are rod-shaped; 3-8 x 3 um. 
Comments: The unusual combination 
of fruiting body forms is distinctive, but 
when this polypore is found without the 
immature, cup-like forms present, it can 


be difficult to identify. 


PSATHYRELLA BIPELLIS 


Ecology: Saprobic; growing scattered to gregariously 
or in small clusters in woods or in urban areas (in 
gardens, brush piles, woodchips, and so on); spring 
and summer; widely distributed. Cap: 1-5 cm; con- 
vex, broadly conical, or nearly flat; bald; sometimes 
becoming wrinkled or nearly reticulate; the margin 
finely lined; dark purple to purple red when young 
and fresh, fading to purplish, pinkish, or reddish 
brown; changing color markedly as it dries out; when 
young, with wisps of veil tissue along the margin. 
Gills: Attached to the stem; close or nearly distant; 
purplish at first, becoming dark purplish brown to 
dark gray; with whitish edges. Stem: 4.5—10 cm long; 
up to 5 mm thick; equal; fragile; pinkish to purplish 


in the upper half, and whitish elsewhere; bald or very finely silky; 
without a ring. Flesh: Thin; fragile; purplish in the cap. Odor 


and Taste: Not distinctive. 
Chemical Reactions: KOH 
instantly dark gray on cap. 
Spore Print: Purplish brown 
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to purplish black. Microscopic Features: Spores 12—15 x 6-8 um; 
ellipsoid; with a pore; smooth; dark brown in KOH. Pleurocystidia 
utriform or fusoid-ventricose; with slightly thickened (to about 1 um) 
walls. Cheilocystidia subfusiform to subutriform or clavate; walls 
thin or slightly thickened. Pileipellis hymeniform. Comments: Mac- 
roscopic identification features include the purple to pinkish-brown 
colors, the wispy veil tissue on the young cap margin, and the pinkish 
to purplish flush on the upper stem. However, microscopic analysis 
may be required to identify this species with certainty. 


Spores 
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PSATHYRELLA CANDOLLEANA (FRIES) MAIRE 


Ecology: Saprobic; growing alone or gregariously in lawns, 
pastures, and cultivated areas, also in woods; typically 
near recently dead hardwood trees, their roots, stumps, 
and so on; usually appearing in spring and early summer, 
but sometimes appearing in fall; widely distributed and 
common. Cap: 3-11 cm; rounded-conical or convex when 
young, expanding to broadly convex, broadly bell-shaped, 
or nearly flat; bald; often developing shallow radial wrin- 
kles; dry; honey yellow when young, changing color mark- 
edly to pale brownish or nearly white as it dries out; the 
young margin adorned with partial veil remnants; mature 
margin often splitting radially in places. Gills: Attached to 
the stem or nearly free from it; whitish at first, becoming 
grayish and finally dark brown; close or crowded. Stem: 
4-13 cm long; 3-8 mm thick; equal; fragile; white; hol- 
lowing; bald or slightly lined and/or silky; almost always 
lacking a ring, but sometimes with loosely clinging partial 
veil remnants in a ring-like zone. Flesh: Very thin; fragile; 
brownish to whitish. Odor and Taste: Not distinctive. 
Chemical Reactions: KOH pinkish (sometimes fleetingly) 
to lilac gray or brownish gray on cap. Spore Print: Dark purplish 
brown. Microscopic Features: Spores 6.5—9.5 x 4—5 um; ellipsoid 
with a truncated end; smooth; dark brown in KOH. Pleurocystidia 
absent. Cheilocystidia abundant; hyaline in KOH; thin-walled; sub- 
cylindric to subutriform, clavate, subclavate, or saccate. Pileipellis 
hymeniform. Comments: Psathyrella incerta is very similar but has 
a clear yellow cap when young and smaller spores. 


PSATHYRELLA DELINEATA (PECK) A. H. SMITH 


Ecology: Saprobic on the deadwood of hardwoods; growing alone, scattered, gre- 
gariously, or in clusters; summer and fall; widely distributed. Cap: 3—10 cm; more 
or less convex at first, expanding to broadly convex or flat; usually finely corru- 
gated and wrinkled, especially in mature caps; sometimes covered with fine fibers 
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when young; dark reddish brown to brown, fading 
to brownish or tan; the margin typically with whitish 
partial veil remnants. Gills: Attached to the stem; 
close; pale brownish at first, becoming dark brown. 
Stem: 6-10 cm long; 0.5-1.5 cm thick; more or less 
equal; whitish; hollowing; bald or finely silky; almost 
always lacking a true ring, but sometimes with loosely 
clinging partial veil remnants; basal mycelium white 
and copious. Flesh: Thin; fragile; watery brownish 
to whitish. Odor and Taste: Not distinctive. Chem- 
ical Reactions: KOH negative to grayish on cap. 
Spore Print: Purplish brown to purplish black. Mi- 
croscopic Features: Spores 6.5—9 x 4.5-5.5 um; 
ellipsoid; smooth; with an inconspicuous pore, but 
not substantially truncated; brown in KOH. Pleu- 
rocystidia and cheilocystidia thin-walled; mucronate 
to subclavate or subfusiform, with prominent, fin- 
ger-like mucros. Pileipellis hymeniform. Comments: Compare with Cortinarius 
corrugatus (p. 154). 


PSATHYRELLA PSEUDOVERNALIS 


Ecology: Saprobic; growing scattered to gregariously or in small clusters in hard- 
wood forests, often near woody debris; spring; widely distributed. Cap: 2—4.5 
cm; convex, broadly conical, broadly bell-shaped, or nearly flat at maturity; bald; 
the margin finely lined; medium yellow brown, 
fading markedly as it dries out to brownish buff; 
when young with wisps of veil tissue, especially 
along the margin. Gills: Attached to the stem; close 
or nearly distant; whitish to pale brownish at first, 
becoming dark brown. Stem: 3—10 cm long; up to 5 
mm thick; equal; fragile; white, but often discolor- 
ing dirty yellowish to brownish in the middle with 
maturity; bald or very finely silky; without a ring. 
Flesh: Thin; fragile; brownish. Odor and Taste: 
Not distinctive. Chemical Reactions: KOH on cap 
surface at first negative, but turning purplish after 
60-90 seconds. Spore Print: Dark brown to nearly 
black. Microscopic Features: Spores 7.5—9.5 x 4—5.5 
um; ellipsoid; with a pore; smooth; dark brown in 
KOH. Pleurocystidia fusoid-ventricose; thin-walled. 
Cheilocystidia subfusiform; infrequent; thin-walled. 
Pileipellis hymeniform. Comments: Also known as Psathyrella vernalis. This species 
is often encountered by morel hunters. Psathyrella spadiceogrisea is nearly identical 
but features utriform cystidia. 


PSEUDOCOLUS FUSIFORMIS 


Ecology: Saprobic; growing alone or in groups 
at the borders of woods, or in parks and gardens; 
summer and fall; possibly widely distributed, but 
more common below the Great Lakes. Imma- 
ture Fruiting Body: Like a whitish to brownish 
egg 1-2 cm across; when sliced, revealing the 
stinkhorn-to-be encased in a gelatinous sub- 
stance. Mature Fruiting Body: 2.5-7 cm high; 
with 3 (sometimes 4 or 5) individual arms that 
arise from a central stem; arms roughened, fused 
at the tips (occasionally separating), whitish be- 
low and yellow to orange above; stem 2—4.5 
cm long, 1.5—3 cm thick, roughened, spongy, 
hollow; volva grayish brown to grayish or whit- 
ish, roughened above, wrinkled and tough; in- 
ner sides of arms covered with malodorous ol- 
ive-brown spore slime. Microscopic Features: 
Spores 4.5-5.5 x 2-2.5 pm; ellipsoid to ovoid; 
smooth. Comments: Clathrus columnatus (see 
Kuo and Methven 2010) is similar but lacks a 
central stem structure; when lifted carefully away 
from the volva, its arms are separate. Although 
it is primarily subtropical and tropical, we have 
seen it in an Illinois landscape setting. 


PSEUDOHYDNUM GELATINOSUM 


Ecology: Saprobic on the wood or woody debris of conifers; 
sometimes growing from standing trees; growing alone, 
scattered, or gregariously; late summer and fall; widely dis- 
tributed, but more common where conifers occur natu- 
rally. Cap: 1-7 cm across; tongue-shaped or kidney-shaped; 
broadly convex or flat; gelatinous, but not slimy to the 
touch; bald or finely fuzzy; translucent white to grayish, 
brown, or fairly dark brown; the margin tucked under when 
young. Undersurface: Running down the stem; composed 
of spines 1-3 mm long; translucent white or pale grayish; 
sometimes faintly bluish. Stem: To 6 cm long; either lateral 
and stubby (when specimens are growing from the sides of 
logs) or well developed and vertical (when specimens are 
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growing from the tops of logs or from terrestrial woody debris); gelatinous; bald; 
colored like the cap or paler. Flesh: Translucent; gelatinous. Spore Print: White. 
Microscopic Features: Spores 4.5-8 pm; globose; smooth. Basidia longitudinally 
septate. Comments: The combination of a toothed undersurface and gelatinous 
consistency is distinctive. 


PULVEROBOLETUS RAVENELII 


Ecology: Mycorrhizal, primarily with conifers (especially pines, hemlock, and 
spruces) but also with hardwoods (including oaks and rhododendrons); growing 
alone, scattered, or in small clusters; summer and fall; widely distributed. Cap: 2-12 
cm; convex to broadly convex or nearly flat in age; 
at first covered with bright yellow veil material, but 
soon brick red to orangish, reddish, or reddish brown 
centrally and yellow along the edge; dry or a little 
sticky after the yellow veil has disappeared; bald; the 
edge often with veil remnants. Pore Surface: At first 
covered with a bright yellow veil; whitish at first, be- 
coming yellow to yellowish brown or olive; bruising 
greenish blue; pores round or angular, 1-3 per mm; 
tubes to 1 cm deep. Stem: To 15 cm long and 2 cm 
thick; equal or tapering to the base; yellow or whitish; 
sometimes with a flimsy ring; basal mycelium whitish 
or yellowish. Flesh: Whitish or pale yellow through- 
out; usually bluing faintly in the cap when sliced, 
and pinkish in the stem. Odor and Taste: Taste not 
distinctive, or slightly acrid; odor not distinctive. 
Chemical Reactions: Ammonia brownish on cap; 
negative on flesh. KOH orange on cap; orange on 
flesh. Iron salts negative on cap; orangish on flesh. Spore Print: Olive. Microscopic 
Features: Spores 9-12.5 x 4.5-6.5 um; smooth; long-ellipsoid. Comments: The 
bright yellow veil and the blue bruising make good field characters for this species. 


PYCNOPORUS CINNABARINUS 


Ecology: Saprobic on the deadwood of hardwoods 
(usually with bark still adnate) and rarely on the 
wood of conifers; causing a white rot; annual; spring 
through fall; widely distributed. Fruiting Body: 
Semicircular to kidney-shaped; plano-convex; 2-13 
cm across; up to 2 cm thick; upper surface finely 
hairy to suede-like, becoming roughened or nearly 


bald (but often pocked in age), bright reddish orange 


to dull orangish; undersurface bright reddish orange, with 
2—4 round to angular (or sometimes slot-like) pores per mm, 
occasionally extending onto the substrate below the cap; tubes 
to 5 mm deep; stem absent; flesh tough, reddish to pale or- 
ange. Odor and Taste: Odor fragrant or not distinctive; taste 
not distinctive. Chemical Reactions: Cap surface purplish 
to reddish, then gray to black with KOH; pore surface olive 
green with KOH; flesh slowly reddish to blackish or in older 
specimens yellowish with KOH. Spore Print: White. Micro- 
scopic Features: Spores 5—8 x 2.5—3 um; smooth; cylindric or 
long-ellipsoid; inamyloid. Cystidia and setae absent. Hyphal 
system trimitic. Comments: Easily recognized in the field by 
its orange colors, this species is avidly sought out by those who 
use mushrooms as a source of dye. 


RAMARIA BOTRYTIS 
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Ecology: Mycorrhizal; growing alone, scattered, or in groups under hardwoods 
or conifers; summer and fall; widely distributed. Fruiting Body: 7—20 cm high; 


6-30 cm wide; stocky; repeatedly short-branched. 
Branches: Densely packed; basal branches thick, 
smooth, and whitish; terminal branches crowded, 
short, and pink to purplish or red; tips cauliflow- 
er-like, especially when young. Base: 3—4 cm long; to 
6 cm wide; whitish, developing yellowish or brownish 
colors. Flesh: Whitish; firm. Odor and Taste: Odor 
not distinctive; taste mild or bitter. Spore Print: 
Yellowish. Chemical Reactions: Iron salts green 
on branches. Microscopic Features: Spores 11—20 
x 4-6 pm (usually about 14-16 x 5 um); subfusoid 
to stretched-ellipsoid; finely stippled; by maturity 
the ornamentation aggregated into very faint lines, 
creating a twisted-striate effect; cyanophilic. Clamp 
connections present. Comments: The stocky stature, 
pink colors, and short, cauliflower-like branches are 
good field characters. 


RAMARIA FENNICA 


Ecology: Mycorrhizal with hardwoods; growing 
alone, scattered, or gregariously; summer and fall; 
widely distributed. Fruiting Body: 5-12 cm high; 
7-8 cm wide; base well developed; branching repeat- 
edly. Branches: Vertically oriented and elongated; 
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smooth; purplish below; olive yellow to yellow or 
smoky yellowish above, becoming grayish to orangish 
or brownish as the spores mature; tips concolorous. 
Base: Usually well developed; to 5 cm wide; white 
below; lilac to purple above. Flesh: Whitish, often 
with watery areas; firm. Odor and Taste: Odor not 
distinctive; taste usually bitter, or reminiscent of sau- 
erkraut. Spore Print: Yellowish to orangish. Chemi- 
cal Reactions: Iron salts green on branches; KOH red 
on branches. Microscopic Features: Spores 8.5—12 x 
3.5-5.5 um; subfusoid to stretched-ellipsoid; rough- 
ened. Clamp connections present. Comments: Dis- 
tinguishing features for this species group (the “real” 
Ramaria fennica may be strictly European) include 
the purple to lilac shades on the lower branches, the 
bitter taste, and microscopic features. 


RAMARIA FORMOSA 


Ecology: Mycorrhizal with hardwoods (occasionally with conifers); growing alone, 
scattered, or gregariously; summer and fall; widely distributed. Fruiting Body: 
7-20 cm high; 3-15 cm wide. Branches: Vertically oriented; smooth or wrinkled; 
coral pink when young and fresh, becoming pinkish, then orangish to yellowish 
tan with age; tips clear yellow, becoming orangish 
to yellowish tan. Base: Variable; sometimes insub- 
stantial, but usually well developed beneath main 
branches, which are separated so that at maturity the 
coral appears to be a cluster of smaller corals; whitish 
below, pink above. Flesh: Whitish to pinkish; soft; 
chalk-like in the base when dried. Odor and Taste: 
Odor not distinctive; taste bitter. Spore Print: Yel- 
lowish to orangish. Chemical Reactions: Iron salts 
green on branches. Microscopic Features: Spores 
variable in size, but often 8-13 x 3—6 pm; subfu- 
soid to stretched-ellipsoid; roughened; cyanophilic. 
Clamp connections present. Comments: The pink 
branches that contrast with the yellow tips when the 
mushroom is young, the soft, fleshy base, and mi- 
croscopic features define this species. At maturity the 
species is uniformly orangish tan, like many other 
species of Ramaria. 


RAMARIA STRICTA 


Ecology: Uncertain; while most ramarias are thought 
to be mycorrhizal, the wood-inhabiting species 
might be mycorrhizal or saprobic; growing from the 
dead (but sometimes buried) wood of conifers (and 
sometimes hardwoods); appearing alone, scattered, 
or gregariously; early summer through fall; widely 
distributed. Fruiting Body: 4—14 cm high; 4-10 cm 
wide; base well developed or nearly absent; branching 
repeatedly. Branches: Vertically oriented and elon- 
gated; often flattened; smooth; yellowish buff, be- 
coming orangish buff as the spores mature; bruising 
and discoloring purplish brown; tips yellow when 
fresh and young. Base: Nearly absent, or fairly well developed; 
to 2 cm wide; white below; colored like the branches above; 
attached to numerous white rhizomorphs. Flesh: Whitish; fairly 
tough. Odor and Taste: Odor not distinctive, or sweet and fra- 
grant; taste bitter. Spore Print: Rusty yellowish. Chemical Re- 
actions: Iron salts green on branches. Microscopic Features: 
Spores 7.5-10.5 x 3.5—5 um; stretched-ellipsoid; roughened; 
cyanophilic. Clamp connections present. Comments: The habi- 
tat on wood, vertically elongated branches, and purplish-brown 
bruising are good field characters. 


RAMARIOPSIS KUNZEI 


Ecology: Probably saprobic; growing terrestrially or rarely from 
well-decayed wood; growing scattered or gregariously in woods; 
summer and fall; widely distributed. Fruiting Body: 2-12 cm 
high; up to 10 cm wide; repeatedly branched. Branches: 1-5 mm 
thick; smooth; white, often developing dirty pinkish hues with 
age; tips bluntly pointed, white. Base: When present, 0.5-3 cm 
long; to about 1 cm wide; whitish, sometimes becoming pinkish 
or yellowish; finely fuzzy. Flesh: Whitish; brittle and fragile, or in 
some collections fairly pliable. Odor and Taste: Not distinctive. 
Spore Print: White. Chemical Reactions: Iron salts negative 
on branches. Microscopic Features: Spores 3—5 x 3—4.5 um; 
globose, subglobose, or broadly ellipsoid; minutely spiny. Clamp 
connections present. Comments: Compare with Clavulina cri- 
stata (p. 139), which has distinctively “cristate” branch tips, and 
with Tremellodendron pallidum (p. 374). 
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RESUPINATUS ALBONIGER 


Ecology: Saprobic; growing alone or gregariously 
on the recently dead wood of hardwoods; summer 
and fall (or over winter during warm spells); widely 
distributed. Cap: 2-10 mm across; saucer-shaped 
and attached from a more or less central point when 
growing on the undersides of logs, otherwise semi- 
circular to fan-shaped and attached from a lateral 
point; bald, but sometimes with fine grayish fuzz in 
places; flat black to dark gray brown. Gills: Radiating 
from the point of attachment; close or nearly dis- 
tant; black to dark blackish brown; sometimes with 
whitish edges. Stem: Absent. Flesh: Blackish; insub- 
stantial. Odor and Taste: Odor not distinctive; taste 
mild. Chemical Reactions: KOH negative on cap. 
Spore Print: White. Microscopic Features: Spores 
5.5-8 x 2.5—4 um; long-ellipsoid to nearly allantoid; 
smooth; inamyloid. Cheilocystidia fusoid to broadly 
fusoid, lecythiform, or clavate; often featuring irregular knobs and projections. 
Pleurocystidia absent. Pileipellis a poorly defined cutis of dark brown encrusted 
elements with knobs and projections. 


RETIBOLETUS GRISEUS 


Ecology: Mycorrhizal with oaks and other hard- 
woods; growing alone, scattered, or gregariously; 
early summer through fall; widely distributed. Cap: 
5-14 cm; convex, becoming broadly convex or nearly 
flat; dry; with tiny, appressed, grayish fibers over a 
pale to gray or brownish-gray base color; darkening 
with age and sometimes on handling. Pore Surface: 
Whitish to dirty gray; not bruising, or bruising 
brown or darker gray; tubes to 2 cm deep. Stem: 
4-14.5 cm long; 1-3.5 cm thick; more or less equal; 
frequently (but not always) curved near the base; 
whitish, staining yellow from the base upward with 


age; prominently and widely reticulate (usually over 
the whole stem) with a yellowish reticulum that be- 
comes brownish or blackish in age or when handled; solid. Flesh: White, not stain- 
ing, or staining dingy red or brownish when sliced. Odor and Taste: Not distinctive. 
Chemical Reactions: Ammonia negative on cap; negative to pale pinkish-gray on 
flesh. KOH negative to olive on cap; negative to pinkish or orangish on flesh. Iron 
salts negative on cap; negative to bluish gray on flesh. Spore Print: Pinkish brown 
to olive brown. Microscopic Features: Spores 9-13 x 3—5 um; smooth; subfusoid. 
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Comments: Also known as Boletus griseus. This is one of the most common boletes 
in the Midwest’s oak-hickory forests, easily recognized by the gray to grayish-brown 
cap and the widely reticulate stem that yellows from the bottom up. 


RETIBOLETUS ORNATIPES 


Ecology: Mycorrhizal with hardwoods, especially 
oaks; growing alone, scattered, or gregariously; often 
growing in moss; summer and fall; widely distributed. 
Cap: 4-16 cm; convex, becoming broadly convex or 
nearly flat in age; dry; bald or felty, sometimes nearly 
velvety; variable in color, ranging from yellow to pale 
gray to yellow brown or olive brown; frequently yel- 
low along the margin. Pore Surface: Bright yellow, 
becoming olive yellow with age; not bruising, or 
bruising brighter yellow or orangish (rarely brown- 
ish); with 2-3 round pores per mm; tubes to 15 mm 
deep. Stem: 6-15 cm long; 1-2.5 cm thick; more or 
less equal, sometimes tapered toward the top or the 
bottom; prominently and coarsely reticulate, with a 
yellow reticulum that becomes brownish with age 
or on handling; bright yellow, discoloring brownish in age; bruising orangish 
yellow; solid; basal mycelium yellow. Flesh: Yellow (light yellow, becoming 
golden yellow when cut), not staining blue on exposure. Odor and Taste: Odor 
not distinctive; taste mild or somewhat bitter. Chemical Reactions: Ammonia 
orangish to pale brown on cap; negative to pale brown on flesh. KOH dark 
reddish brown on cap; orangish on flesh. Iron salts negative on cap; negative to 
whitish on flesh. Spore Print: Olive brown. Microscopic Features: Spores 9-14 
x 3—4 um; smooth; subfusoid. Comments: Also known as Boletus ornatipes. 


RHIZOMARASMIUS PYRRHOCEPHALUS 


Ecology: Saprobic on leaf litter and woody debris 
in hardwood forests (especially oak-hickory woods); 
growing alone or gregariously; spring, summer, and 
fall; widely distributed. Cap: Up to 2.5 cm across; 
convex, becoming broadly convex or nearly flat; 
smooth or finely wrinkled; the margin often slightly 
lined; orange to yellowish orange, darkening with age 
to brownish orange or nearly brown. Gills: Attached 
to the stem; close or nearly distant; whitish, becom- 
ing dingy or yellowish; sometimes developing brown- 
ish spots or discolorations. Stem: 3—10 cm long; up to 


336 


‘ -aN ee ie 
ec Poe E DA ho Aa 

PEE Miara Py Oy VO 

© OS, OT ae ee a 


2 mm thick; often deeply rooted (up to 5 cm underground); 
more or less equal; dry; tough; densely velvety or hairy; dark 
reddish brown, brown, or nearly black (but paler initially and 
sometimes pale near the apex in age). Flesh: Insubstantial; 
pale. Odor and Taste: Taste not distinctive, or with a slightly 
bitter aftertaste; odor not distinctive. Chemical Reactions: 
KOH negative on cap. Spore Print: White. Microscopic Fea- 
tures: Spores 6-10 x 3—4 um; smooth; ellipsoid; inamyloid. 
Cystidia versiform. Pileipellis hymeniform. Comments: Also 
known as Marasmius pyrrhocephalus. Compare with Marasmius 
cohaerens (p. 269) and Marasmius sullivantii (p. 274), which 
has a bald, soft stem and a brighter orange cap. 


RHODOCOLLYBIA BUTYRACEA 


Ecology: Saprobic; decomposing the litter of coni- 
fers, especially pines; late summer and fall; widely 
distributed. Cap: 2-10 cm across; convex, becom- 
ing broadly convex or nearly flat; moist when fresh; 
bald; reddish brown, fading to cinnamon. Gills: 
Narrowly attached to the stem or nearly free from 
it; close or crowded; whitish, sometimes developing 
pinkish tones with age; often developing finely jag- 
ged edges. Stem: Up to 10 cm long and 1 cm thick; 
usually slightly to moderately club-shaped; moist or 
dry; bald; whitish to buff above; colored like the 
cap below; becoming hollow. Flesh: Whitish. Odor 
and Taste: Not distinctive. Spore Print: Pale yel- 
lowish, pale pinkish, or merely white. Microscopic 


Features: Spores smooth; 6-10.5 x 3.5—5 ym; ellipsoid; at least a few 
(often many) dextrinoid. Pleurocystidia absent. Cheilocystidia vari- 
ously shaped (often diverticulate or lobed). Pileipellis a cutis. Com- 
ments: Also known as Collybia butyracea. Compare with Gymnopus 
dryophilus (p. 189). 


RHODOCOLLYBIA MACULATA 


Ecology: Saprobic; decomposing the deadwood or 
litter of conifers; late spring, summer, and fall; widely 
distributed. Cap: 4-12 cm across; convex, becoming 
broadly convex or nearly flat; dry or slightly moist; 
bald; whitish to pinkish buff, developing cinnamon 
to rusty spots with age. Gills: Attached to the stem; 
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crowded; whitish to creamy; often developing rusty spots with age. Stem: Up to 
15 cm long and 2 cm thick; equal, often with a rooting portion; bald or very finely 
hairy; whitish; developing cinnamon to rusty spots with age. Flesh: Whitish. Odor 
and Taste: Odor not distinctive, or fragrant; taste slightly to moderately bitter. 
Spore Print: Pale pinkish (requires a very thick print and good light to distinguish 
from whitish). Chemical Reactions: KOH negative on cap. Microscopic Features: 
Spores 4—6 um; subglobose; smooth; at least a few (often many) dextrinoid. Pleu- 
rocystidia absent. Cheilocystidia variously shaped (often diverticulate or lobed). 
Pileipellis a cutis. Comments: Also known as Collybia maculata. Compare with 
Clitocybe subconnexa (p. 143), which does not develop reddish spots. A variety of 
Rhodocollybia maculata with a yellowish cap, gills, and stem, along with ellipsoid 
spores, is sometimes called var. scorzonerea. 


RHODOCYBE MUNDULA 
(LASCH) SINGER 


Ecology: Saprobic; growing scattered or gregariously 
under hardwoods or conifers; summer and fall; widely 
distributed. Cap: 3-7 cm; convex, with an inrolled 
margin, becoming flat or centrally depressed, with 
a wavy margin; dry; bald or very finely suede-like; 
whitish to grayish or brownish; developing distinc- 
tive, more or less concentric cracks with maturity. 
Gills: Running down the stem; close or crowded; of- 
ten forked; whitish at first, then brownish or pinkish. 
Stem: 3-7 cm long; up to about 1.5 cm thick; equal, 
or tapering to base; bald; dry; colored like the cap; 
discoloring brownish basally. Flesh: White; not dis- 
coloring when sliced. Odor and Taste: Odor mealy; 
taste mealy and quite bitter. Chemical Reactions: 
KOH on all surfaces red to brownish red. Spore Print: Pale pink. Microscopic 
Features: Spores 4—6 x 3.5—5 um; subglobose to ellipsoid; tuberculate. Cystidia 
absent. Pileipellis a cutis with encrusted elements. Comments: Hallmarks include 
the gills that run down the stem, the pale pink spore print, the distinctively cracked 
cap, and the KOH reaction. 


RHODOTUS PALMATUS 
(BULLIARD) MAIRE 


Ecology: Saprobic; growing alone, scattered, or 
(more commonly) in troops on the wet, well-decayed 
wood of hardwoods; late spring through fall; widely 
distributed. Cap: 2—9 cm; convex, with an incurved 
margin when young, becoming broadly convex or 
flat; slimy and gelatinous; becoming conspicuously 
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netted with whitish ridges and veins, or sometimes without 
veins and ridges; salmon to pinkish orange. Gills: Attached to 
the stem; close; whitish when young, becoming pink to salmon 
from spores. Stem: 1.5—5 cm long; up to 1 cm thick; pinkish; 
slightly hairy; often a little off-center; tough. Flesh: Pinkish; 
rubbery. Odor and Taste: Not distinctive. Chemical Reac- 
tions: All surfaces instantly dark green with iron salts; nega- 
tive with KOH. Spore Print: Pinkish. Microscopic Features: 
Spores 6-9 x 6-7.5 pm; subglobose; finely warty; inamyloid. 
Pleurocystidia absent. Cheilocystidia fusiform to lageniform. 
Pileipellis hymeniform. Comments: Unmistakable when fresh 
and photogenic, but also often found looking rather drab. 


RICKENELLA FIBULA 
(BULLIARD) RAITHELHUBER 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously in moss beds; early summer through early 
winter; widely distributed. Cap: Up to 1.5 cm across, 
but usually smaller; convex, becoming broadly con- 
vex or somewhat centrally depressed; tacky; bald; the 
margin lined, inrolled at first, and usually remaining 
so; orange or yellowish orange when fresh, often fad- 
ing to buff. Gills: Running down the stem; close or 
nearly distant; sometimes with cross-veins; whitish 
or creamy. Stem: Up to 5 cm long and almost 2 
mm thick; more or less equal; dry; very finely hairy; 
colored like the cap. Flesh: Insubstantial; pale. Odor 
and Taste: Not distinctive. Chemical Reactions: 
KOH negative on cap. Spore Print: White. Micro- 
scopic Features: Spores 4—6 x 2-2.5 pm; smooth; ellipsoid; inamyloid. Cystidia 
present on gills, cap, and stem apex; cylindric or subfusiform. Comments: The 
very tiny size, orange colors, gills that run down the stem, and habitat in moss are 
good field characters. Compare with Xeromphalina campanella (p. 393), which is a 
little larger and usually grows in large troops on deadwood. 


RUSSULA AERUGINEA FRIES 


Ecology: Mycorrhizal with hardwoods or conifers; growing alone, scattered, or 
gregariously; summer and fall; widely distributed. Cap: 5-9 cm; convex when 
young, becoming broadly convex to flat with a shallow depression; dry or slightly 
moist; bald, or minutely velvety over the center; grayish green to yellowish green; 
the margin often lined by maturity; the skin peeling about halfway to the center. 
Gills: Attached or running slightly down the stem; close; often forking near the 


stem; creamy to pale yellow; sometimes becoming 
spotted brownish in places. Stem: 4—6 cm long; 1-2 
cm thick; whitish; dry; bald; discoloring brownish in 
places, especially near the base. Flesh: White; brittle; 
not changing when sliced. Odor and Taste: Not 
distinctive. Chemical Reactions: KOH orange on 
cap. Iron salts on flesh and stem surface slowly pink. 
Spore Print: Creamy to pale yellow. Microscopic 
Features: Spores 6—8.5 x 5-7 pm; ellipsoid; with 
isolated warts up to 0.8 um high; connectors scat- 
tered, usually not forming a reticulum. Pileipellis 
with a turf-like upper layer of septate elements with 
inflated and barrel-shaped subterminal cells, with 
clavate, cylindric, or elongated and tapered terminal 
cells; pileocystidia clavate to fusiform. Comments: 
Compare with Russula virescens (p. 351), which has 
a quilted cap, and with Russula variata (p. 349), 
which has repeatedly forked gills and a cap that is 
usually mottled with purple shades and is only rarely 
green overall. 


RUSSULA BALLOUII 


Ecology: Mycorrhizal with oaks; growing scattered or 
gregariously; summer, fall, and early winter; widely 
distributed, but apparently less common in northern 
areas. Cap: 3—9.5 cm; convex when young, later flat 
or broadly convex, with a central depression; dry; 
densely covered with pigment patches that break up 
as the mushroom matures; brownish yellow to rusty, 
orangish brown; the margin not lined; the skin not 
peeling easily. Gills: Attached to the stem or begin- 
ning to run down it; crowded or close; whitish to 
creamy; not bruising, but sometimes yellowish brown 
where damaged by insects. Stem: 3—6.5 cm long; 
1-2 cm thick; more or less equal; dry; textured and 
colored like the cap. Flesh: White; unchanging when 
sliced. Odor and Taste: Odor not distinctive, or rem- 
iniscent of dough; taste acrid. Chemical Reactions: 
Iron salts negative to pale pink on stem. KOH red to 


brownish red on cap. Spore Print: Whitish or creamy. Microscopic Features: Spores 
7-9 x 5.5-7.5 um; ellipsoid to ovoid; warts 0.2-1 pm high; connectors forming 
a partial reticulum. Pileipellis a cutis with areas of reddish brown, poorly defined 
encrusted elements; pileocystidia cylindric to subclavate, 0-2 septate. Comments: 


Compare with Russula compacta (p. 340). 
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RUSSULA CESSANS 


Ecology: Mycorrhizal with white pine and possibly 
other pines; growing gregariously; October and No- 
vember; widely distributed. Cap: 3—8 cm; convex, 
becoming broadly convex to flat; dry; bald; crimson 
to purplish red, frequently with a darker center; the 
margin even or becoming slightly lined at maturity; 
the skin peeling fairly easily. Gills: Attached to the 
stem; close; pale yellow; unchanging. Stem: 3-5 
cm long; up to 2 cm thick; usually slightly swollen 
toward the base; bald; white; not bruising. Flesh: 
White; unchanging on exposure. Odor and Taste: 
Not distinctive. Spore Print: Yellow. Chemical Re- 
actions: KOH yellow on cap; iron salts negative to 
pinkish on stem. Microscopic Features: Spores 8—9 
x 7-8 um; broadly ellipsoid or subglobose; with warts 
projecting to about 1 pm; connecting lines present, 
often forming a partial reticulum. Pileipellis a cutis 
embedded in a gelatinous matrix; pileocystidia cylin- 
dric to clavate; 0-3 septate. Comments: The mushroom featured here is “Russula 
cessans” in the sense of North American authors, as opposed to the more variably 
colored species often described by European authors. 


RUSSULA COMPACTA 


Ecology: Mycorrhizal with hardwoods, and with co- 
nifers in northern areas; growing scattered or gregari- 
ously; summer and fall; widely distributed. Cap: 3-18 
cm; convex when young, becoming flat or broadly 
convex; often with a slightly sunken center; sticky 
when fresh; bald; the skin peeling about halfway to 
the center; white to whitish or orangish yellow when 
young, but soon discoloring dirty yellowish to red- 
dish brown, and in age appearing completely tawny 
brown; bruising reddish brown; the margin not lined. 
Gills: Attached to the stem; crowded, close, or almost 
distant; white to cream, eventually yellowish cream; 
bruising and discoloring reddish brown. Stem: 3—10 
cm long; 1-3.5 cm thick; sturdy; more or less equal; 
dry; bald; whitish, but soon flushed reddish brown; 
bruising reddish brown. Flesh: White; discoloring 
yellowish to yellowish brown or reddish brown on 
exposure; thick. Odor and Taste: Odor foul and 
somewhat fishy, the pungency increasing as the mushroom ages; odor of dried 
specimens strongly unpleasant; taste mild or slightly acrid. Chemical Reactions: 
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KOH green to olive on cap. Iron salts grayish green on stem and flesh. Spore Print: 
White. Microscopic Features: Spores 7—10 x 6-8.5 pm; ellipsoid; ornamented 
with low warts extending to about 0.5 um high; with scattered connectors that 
sometimes form a partial, broken reticulum. Pileipellis a cutis; pileocystidia absent. 
Comments: Compare with Russula ballouii (p. 339), which does not stain and 
bruise reddish brown, does not smell unpleasant, and turns olive with KOH. Also 
compare with Lactarius allardii (p. 230). 


RUSSULA CRUSTOSA 


Ecology: Mycorrhizal with oaks and perhaps with 
other hardwoods; growing alone, scattered, or gre- 
gariously; summer; widely distributed. Cap: 5—10 
cm; round to convex when young, becoming broadly 
convex to flat or uplifted, with a shallow depression; 
dry; soon cracking up into clearly defined patches 
that have fairly abrupt edges; buff, yellowish brown, 
or faintly olive; the margin lined at maturity; the skin 
peeling about halfway to the center. Gills: Attached 
to the stem; close or crowded; some forking; white 
to creamy. Stem: 3.5—9 cm long; 1.5-3 cm thick; 
white; dry; bald. Flesh: White; brittle; thick. Odor 
and Taste: Not distinctive. Chemical Reactions: 
KOH negative on cap. Iron salts negative or pink 
(sometimes slowly and/or faintly) on stem. Spore 
Print: White to creamy. Microscopic Features: Spores 6-9 x 5.5-7 um; ellipsoid 
to nearly round; warts extending to about 0.5 um high; connectors scattered and 
rare, usually not forming a reticulum. Pileipellis a cutis beneath a trichodermial 
layer (the patches) of erect, chained elements, with the terminal cell featuring a 
blunt to somewhat elongated projection with a rounded (only rarely subacute) 
apex; pileocystidia very long. Comments: Compare with Russula virescens (p. 351). 


RUSSULA DENSIFOLIA 


Ecology: Mycorrhizal with hardwoods or conifers; 
growing alone, scattered, gregariously, or in dense 
troops; summer and fall; widely distributed. Cap: 
4-15 cm; broadly convex when young, later flat 
with a central depression, or shallowly vase-shaped; 
sticky at first or when wet; bald, or finely felty to 
the touch; initially white, but soon discoloring to 
brownish, ashy gray, brown, or blackish; bruising 
slowly reddish, then blackish; the margin initially 
somewhat inrolled, not lined or lined faintly and 
widely; the skin peeling easily about halfway to the 
center. Gills: Attached or running very slightly down 
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the stem; narrow; close or crowded (rarely nearly distant); white to cream, eventu- 
ally yellowish; bruising slowly reddish, then blackish. Stem: 1.5—9 cm long; 1-3.5 
cm thick; white, but soon darkening like the cap; bruising reddish, then blackish 
over the course of as much as half an hour; bald or finely felty. Flesh: White; hard; 
bruising promptly or slowly reddish on exposure, then blackish over the course 
of as much as half an hour. Odor and Taste: Odor not distinctive; taste mild or 
slowly slightly to very acrid. Chemical Reactions: KOH negative on cap. Iron 
salts negative on stem. Spore Print: White. Microscopic Features: Spores 7-11 x 
6-8.5 ym; ellipsoid to subglobose; with warts to 0.7 pm high; connectors usually 
forming a partial or complete reticulum. Pileipellis up to 500 pm thick; occasionally 
disposed as a single, cutis-like layer, but more commonly 2-layered, with the lower 
level densely interwoven and cutis-like, and the upper level composed of fairly 
erect elements embedded in a gelatinous matrix; pileocystidia absent. Comments: 
Russula dissimulans is very similar and also widely distributed in the Midwest; it has 
more widely spaced gills, a waxy-feeling cap surface, and, under the microscope, 
a single-layered pileipellis. Both of these species can serve as hosts for Asterophora 


lycoperdoides (p. 104). 


RUSSULA EARLE! PECK 


Ecology: Mycorrhizal with hardwoods (especially 
oaks); growing alone, scattered, or gregariously; sum- 
mer and fall; widely distributed. Cap: 3—11 cm; con- 
vex, becoming broadly convex to nearly flat; sticky 
when wet; finely rugged, with a waxy-granular feel; 
the surface often cracking with age; straw yellow to 
dirty orangish yellow; the margin not lined, or faintly 
lined at maturity; the skin tightly adnate, not peeling 
easily. Gills: Attached to the stem or beginning to run 
down it; distant; whitish to creamy, becoming dull 
yellow; often with a water-soaked appearance; some- 
times spotting and discoloring reddish brown. Stem: 
2.5-7 cm long; 0.5-2.5 cm thick; whitish to dull 
yellow; dry, but with a waxy feel and a water-soaked 
appearance; sometimes discoloring reddish brown 
near the base; bald; basal mycelium white. Flesh: 
White to yellowish. Odor and Taste: Odor not distinctive; taste mild, or slightly 
bitter or acrid. Spore Print: White. Chemical Reactions: KOH dull red to reddish 
brown on cap; iron salts negative to pinkish on stem. Microscopic Features: Spores 
3.5-6.5 x 5.5-7 um; broadly ellipsoid; warts mostly isolated, extending to about 
0.5 pm high; connectors scattered, not forming a reticulum. Pileipellis a partially 
gelatinized cutis, hyaline to brownish in KOH, with cylindric-irregular terminal 
cells that feature rounded to squarish apices; pileocystidia absent. Comments: Easily 
recognized by the waxy yellowish cap and stem and the distant gills. 
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RUSSULA FLAVISICCANS 


Ecology: Mycorrhizal with oaks and perhaps with other hardwoods in oak-hickory 
forests; growing alone, scattered, or gregariously; summer and fall; widely distrib- 
uted. Cap: 2-11 cm; convex when young, becoming 
broadly convex to flat, sometimes with a shallow 
depression; dry; very finely velvety, or nearly bald; 
sometimes developing cracks with maturity; pinkish 
red to pink when fresh, but often fading to orangish 
or yellowish pink; sometimes mottled with yellowish 
or creamy areas; the margin usually not lined at ma- 
turity; the skin peeling with difficulty, usually only 
near the margin. Gills: Attached to the stem or run- 
ning slightly down it; close or crowded; white when 
young, but creamy or pale yellowish with maturity; 
often discoloring and staining brownish. Stem: 2—6 
cm long; 1-3.5 cm thick; white (rarely with a flush 
of pink); staining and discoloring brownish; dry; 
bald. Flesh: White; unchanging when sliced. Odor 
and Taste: Odor not distinctive; taste bitter or dis- 
agreeable. Spore Print: Creamy. Dried Specimens: 
Gills, stem, and flesh turning dull, dirty yellowish; 
cap surface retaining dull pink colors, but showing yellowed flesh in 
the cracks. Chemical Reactions: KOH pink to red on cap; iron salts 
negative to pinkish or pink on stem. Microscopic Features: Spores 
7-9 x 6.5-8.5 pm; nearly round; with low warts up to 0.5 pm high; 
connectors a partial to complete reticulum. Pileipellis a cutis beneath a 
trichoderm with multiseptate hyphal ends, with barrel-shaped subter- 
minal cells beneath a fusiform to aciculate terminal cell; pileocystidia 
cylindric to clavate. Comments: The Latin name of this species means 
“drying yellow,” and drying the mushrooms makes identification easier. 
Compare with Russula pulchra (p. 346), which has a similar cap surface. 


RUSSULA FRAGRANTISSIMA 


Ecology: Mycorrhizal with hardwoods or conifers; 
growing alone, scattered, or gregariously; summer 
and fall; widely distributed. Cap: 7.5—20 cm; convex 
or cushion-shaped when young, becoming broadly 
convex to flat, with or without a shallow depression; 
sticky when wet and fresh; dull yellow to yellowish 
or brownish yellow; the margin lined at maturity; the 
skin peeling easily at the margin, sometimes beyond 
halfway to the center. Gills: Attached to the stem; 
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close or nearly distant; sometimes forked near the stem; whitish to 
creamy; often discoloring yellowish brown to brownish, but not bruis- 
ing. Stem: 7-15 cm long; 1.5—6 cm thick; white, discoloring brownish 
to yellowish or reddish near the base; dry; often becoming cavernous; 
bald. Flesh: White; unchanging when sliced. Odor and Taste: Odor 
strong and fragrant, reminiscent of maraschino cherries, almonds, 
or benzaldehyde, with a foul component that begins to take over, 
especially in age; taste mild to moderately acrid. Chemical Reactions: 
KOH negative to pinkish on cap; iron salts negative to pinkish on 
stem. Spore Print: Creamy. Microscopic Features: Spores 6—9 x 6-8 
um; broadly ellipsoid or subglobose; with warts and ridges up to 1 
um high, sometimes with connecting lines that may form a partial or 
nearly complete reticulum. Pileipellis a cutis embedded in a gelatinous 
matrix; pileocystidia clavate to fusiform. Comments: Other russulas 
with a similar odor and stature include Russula mutabilis (p. 345), 
which is more orange; Russula ventricosipes (p. 349), which grows in 
sand and has a reddish stem; and 2 species best separated with microscopic features: 
Russula foetentula, which has spores with isolated warts and lacks pileocystidia, and 
Russula laurocerasi, which has spores with strikingly large ornamentation extending 
up to 2.5 um or more. 


Spore print 


RUSSULA MARIAE PECK 


Ecology: Mycorrhizal with hardwoods, especially 
oaks; growing scattered to gregariously; common and 
frequently encountered; late spring to fall; widely 
distributed. Cap: 2-10 cm; convex when young, 
becoming broadly convex to flat, with a shallow de- 
pression; dry; when fresh with a whitish bloom or 
dusting; purple to purplish red, or reddish, pinkish, 
or even olive, yellow, or brown, sometimes mottled 
with several of these shades; the margin usually lined 
by maturity; the skin peeling fairly easily, usually 
more than halfway to the center. Gills: Attached 
to the stem or beginning to run down it; close or 
crowded; sometimes forking; white at first, but soon 
cream-colored to pale yellow; occasionally with pink- 
ish edges from contact with the stem in the button 
stage. Stem: 2—6 cm long; 0.5-2 cm thick; usually flushed pink or purplish; 
dry; bald, but feeling greasy or sticky to the touch. Flesh: White; unchanging 
when sliced. Odor and Taste: Odor oily; taste mild, slightly acrid, or oily and 
unpleasant. Chemical Reactions: KOH orange on cap. Iron salts negative 
on stem. Spore Print: Creamy to pale yellow. Microscopic Features: Spores 
6.5-8.5 x 5.5-8 um; usually globose or subglobose; warts and ridges up to 1.2 
um high; connectors usually forming a partial to complete reticulum. Pileipellis 
a cutis underneath a turf-like layer; the uppermost hyphae septate, with the 


Pileipellis elements 
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subterminal cells barrel-shaped and the terminal cell clavate, cylindric, or (more 
commonly) elongated-fusiform; clearly differentiated pileocystidia (aside from the 
fusiform hyphal ends) absent. Comments: The purple cap with the velvety white 
bloom and the pinkish to purplish stem are good field characters. 


RUSSULA MUTABILIS 


Ecology: Mycorrhizal with oaks; growing alone, scattered, or gregariously; sum- 
mer and fall; widely distributed. Cap: 4-8 cm; convex, becoming broadly con- 
vex to flat, with a shallow depression; sticky when 
wet and fresh; brownish orange to orangish brown; 
sometimes bruising slowly deep red; when young, 
covered with fine yellow powder, especially near the 
margin; the margin lined; the skin peeling away easily 
at the margin, about halfway to the center. Gills: 
Attached or beginning to run down the stem; close 
or nearly distant; sometimes forked near the stem; 
creamy; often spotting or discoloring reddish brown 
to brownish. Stem: 2—6 cm long; 1—3 cm thick; whit- 
ish above, becoming bright yellow to orangish yellow 
below; bruising deep red, especially near the base; 
dry; bald. Flesh: Whitish. Odor and Taste: Odor 
weakly to moderately or strongly foul, reminiscent of 
maraschino cherries, almonds, or benzaldehyde; taste 
slowly but strongly acrid. Chemical Reactions: KOH 
deep red on cap and stem. Spore Print: Creamy. Mi- 
croscopic Features: Spores 6—9 x 5-7 um; broadly 
ellipsoid; with warts up to 1.5 um high, connecting lines scattered and infrequent. 
Pileocystidia absent. Comments: Compare with Russula fragrantissima (p. 343). 


RUSSULA PECTINATOIDES 


Ecology: Mycorrhizal with hardwoods or conifers; 
growing alone, scattered, or gregariously; summer 
and fall; widely distributed. Cap: 2.5-8 cm; con- 
vex, becoming broadly convex to flat, with a shallow 
depression; sticky when wet and fresh, but typically 
dry when found; pale yellowish brown to brown- 
ish yellow overall; the margin lined and pimply for 
1-2 cm, often with tiny spots of pink or cinnamon 
interspersed with the lines; the skin peeling away 
easily, usually at least halfway to the center. Gills: 
Attached or pulling away from the stem; close or 
nearly distant; buff or yellowish; sometimes spotting 
or discoloring brownish. Stem: 1.5-7 cm long; 0.5—2 
cm thick; whitish, discoloring yellowish to brownish 
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Pileipellis elements 


or reddish brown; often becoming cavernous; bald. Flesh: White; unchanging when 
sliced. Odor and Taste: Odor weakly to moderately reminiscent of maraschino 
cherries, almonds, or benzaldehyde, with a waxy or spermatic component; taste 
mild or oily, sometimes a little acrid. Chemical Reactions: KOH negative to very 
pale magenta on cap; iron salts negative on stem. Spore Print: Creamy. Micro- 
scopic Features: Spores 5.5—9 x 4.5-6 um; broadly ellipsoid; with warts up to 1 
um high, and sparse to nearly absent connectors. Pileipellis an interwoven cutis of 
mostly hyaline elements, embedded in a gelatinous matrix; pileocystidia absent. 
Comments: Compare with Russula pulverulenta (p. 347). 


RUSSULA PULCHRA BURLINGHAM 


Ecology: Mycorrhizal with oaks, beech, and other hard- 
woods; growing alone, scattered, or gregariously; summer 
and fall; widely distributed. Cap: 5-10 cm; convex when 
young, becoming broadly convex to flat, sometimes with 
a shallow depression; sticky when fresh or wet, but usually 
dry when collected; very finely velvety, or nearly bald; of- 
ten developing cracks with maturity; scarlet to pinkish red 
when fresh, but often fading to orangish red or peach red; 
the margin usually lined at maturity; the skin peeling with 
difficulty, usually only near the margin. Gills: Attached to 
the stem or running slightly down it; nearly distant; white 
when young, but creamy with maturity. Stem: 3-7 cm long; 
1-2 cm thick; white, often with a flush of pink; dry; bald. 
Flesh: White; unchanging when sliced. Odor and Taste: 
Not distinctive. Spore Print: Creamy. Chemical Reactions: 
KOH yellow on cap. Microscopic Features: Spores 6.5—9 
x 5.5-7.5 pm; broadly ellipsoid; with warts up to 1.5 um 
high; connectors scattered and infrequent, or sometimes 
frequent, creating reticulated areas. Pileipellis a cutis of pink- 
ish to hyaline elements beneath trichodermial areas with 
multiseptate, barrel-shaped, subterminal cells beneath an 
obovoid to subfusiform terminal cell; pil- 
eocystidia absent. Comments: Compare 
with Russula flavisiccans (p. 343), which 
has a bitter to unpleasant taste, a stem 
that is never flushed with pink, different 
microscopic features, and surfaces that 
often become brownish when handled. 
Additionally, its flesh, stem, and gills be- 
come yellow when dried. 
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RUSSULA PULVERULENTA PECK 


Ecology: Mycorrhizal with hardwoods or conifers; sometimes found in urban set- 
tings; usually growing alone or scattered; summer and fall; widely distributed. Cap: 
3.5-8 cm; convex, with an inrolled margin when young, becoming broadly convex 
to flat with a shallow depression, with a more or 
less straight margin that is prominently grooved and 
pimply; dry or slightly moist; when young covered 
by a dense layer of orange-yellow to yellow material, 
which eventually breaks up to form loose patches 
that often wear off with age; dark grayish brown 
to yellowish brown; the skin peeling away easily at 
the margin, sometimes about halfway to the center. 
Gills: Attached to the stem; close or almost distant; 
not generally forking, or occasionally forking near 
the stem; white; sometimes discoloring brownish to 
yellowish in age. Stem: 3.5—5 cm long; 1-2 cm thick; 
when young, white, overlaid with yellow granules; 
later whitish toward the top and yellowish below; 
sometimes discoloring yellowish brown with age; 
dry; often becoming cavernous; bald. Flesh: White 
to pale yellowish; unchanging when sliced; olive to 
olive brown around worm holes. Odor and Taste: 
Odor sweet and fragrant, or slightly foul, or in some 
specimens absent; taste slightly to moderately acrid. 
Chemical Reactions: KOH orange to orangish or negative on cap; 
iron salts negative on stem. Spore Print: Creamy. Microscopic Fea- 
tures: Spores 6-8 x 5-7 pm; with warts 0.4-1.2 um high; broadly 
ellipsoid or subglobose; connecting lines scattered, occasionally 
forming a partial reticulum. Pileocystidia absent. Floccose patches 
on cap and stem composed of warty, septate hyphae that are yellow 
in a water mount. Comments: Compare with Russula pectinatoides 
(p. 345), which lacks the felty yellow covering. 


RUSSULA TENUICEPS KAUFFMAN 


Ecology: Mycorrhizal with oaks, especially northern red oak, and perhaps with 
other hardwoods; growing alone, scattered, or gregariously; summer and fall; widely 
distributed. Cap: 7-12 cm; convex when young, becoming broadly convex to flat, 
sometimes with a shallow depression; sticky when fresh or wet; bald; bright red, 
but sometimes fading in age; the margin lined at maturity; the skin peeling fairly 
easily, often over halfway to the center; fragile and easily crumbling apart. Gills: 
Attached to the stem or running slightly down it; close or crowded; white when 
young, but dull yellow with maturity. Stem: 5—9 cm long; 2—2.5 cm thick; fragile 
and soon hollowing; flushed red over a white base color; dry; bald. Flesh: Ex- 
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RUSSULA UNCIALIS 


tremely fragile and brittle; white; unchanging when 
sliced. Odor and Taste: Odor not distinctive; taste 
strongly acrid (sometimes slowly so). Spore Print: 
Yellowish to orangish yellow. Chemical Reactions: 
KOH negative to yellowish or orangish on cap; iron 
salts negative to slowly pinkish on stem. Microscopic 
Features: Spores 6—9 x 5-7 pm; with warts 0.5—1 pm 
high; connectors scattered, or occasionally forming 
a partial reticulum. Pileipellis a cutis of hyaline ele- 
ments embedded in a gelatinous matrix; pileocystidia 
cylindric to subclavate or sometimes subfusoid to 
subcapitate. Comments: Russula tenuiceps is so fragile 
that handling it casually usually results in a crumbled 
mess; the stem becomes hollow and brittle within a 
few hours of maturity, and the cap quickly falls apart. 
Russula sanguinea is very similar in appearance but 
is associated with conifers and is not notably fragile. 


Ecology: Mycorrhizal with hardwoods, especially oaks and hickories; growing 
alone or gregariously; often in grassy areas, and frequently found in lawns; sum- 


mer and fall; widely distributed. Cap: 2—6 cm; con- 
vex, becoming broadly convex to flat, with a shallow 
depression; rather thin and fragile; sticky when wet 
and fresh, but soon dry; bald or finely dusted; dull 
pinkish red to blood red or rose red; evenly colored, 
but often with a slightly darker center; the margin 
becoming lined at maturity; the skin peeling fairly 
easily, often more than halfway to the center. Gills: 
Attached to the stem; close; a few forked near the 
stem; white; unchanging. Stem: 1-5 cm long; up 
to 1 cm thick; more or less equal; bald; white, often 
flushed with the cap color. Flesh: White; unchanging 
on exposure. Odor and Taste: Not distinctive. Spore 
Print: White. Chemical Reactions: KOH negative 
to yellowish or yellow on cap; iron salts negative on 
stem. Microscopic Features: Spores 7—9 x 5.5-7 um; 
broadly ellipsoid; with warts projecting under 1 pm; 
connecting lines scattered and sparse, not forming 
a reticulum. Pileipellis a hyaline cutis with hyphal 
ends rounded to subacute or elongated-fusoid; pil- 


eocystidia absent. Comments: The Latin species name refers to the small size of 


this mushroom, which is usually about 1-2 inches across. 
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RUSSULA VARIATA BANNING 


Ecology: Mycorrhizal with hardwoods, especially oaks; growing alone or gregari- 
ously; summer and fall; widely distributed. Cap: 5-15 cm; round to convex when 
young, becoming broadly convex to flat or shallowly depressed; dry or slightly 
moist; fairly smooth, or sometimes becoming cracked with age; green to olive 
green or purplish, or with these and other shades mottled; the margin sometimes 
slightly lined in older specimens; the skin peeling 
fairly easily, sometimes halfway to the center. Gills: 
Attached to the stem or beginning to run down it; 
close or crowded; forking frequently and conspicu- 
ously; white; occasionally spotting slightly brownish 
in age, but not bruising; when young, soft, greasy, 
and flexible. Stem: 3-10 cm long; 1-3 cm thick; 
white, occasionally discoloring brownish in places, 
but not actually bruising; brittle; dry; often becoming 
cavernous; bald. Flesh: White; brittle; thick. Odor 
and Taste: Odor not distinctive; taste mild, or, more 
frequently, slowly moderately acrid (at least the gills), 
becoming mild with age. Chemical Reactions: KOH 
negative to orangish on cap; iron salts negative on 
flesh and stem. Spore Print: White. Microscopic 
Features: Spores 7—11.5 x 6-8 um; with fairly iso- 
lated warts 0.3—1 pm high; connectors present, but 
not forming a reticulum. Pileipellis a cutis beneath a 
turf-like upper level of elements with variously shaped, slender tips; clearly defined 
pileocystidia absent. Comments: The color of the cap is highly variable but usually 
involves a mixture of purples and greens. The frequently forking white gills are the 
best diagnostic field character. Russula cyanoxantha is very similar but has gills that 
do not fork (or fork only near the stem) and a wrinkled-veined cap surface. 


RUSSULA VENTRICOSIPES PECK 


Ecology: Mycorrhizal with conifers and perhaps with hardwoods; growing alone or 
gregariously in sand dunes along the Great Lakes; summer and fall. Cap: 4.5-13 cm; 
convex, with a tucked-under margin when young, 
becoming broadly convex to flat, with a shallow 
depression; sticky when wet and fresh (with sand 
“glued” to the surface), but soon dry; covered with a 
felty, pinkish to orangish layer when young, but soon 
becoming bald overall, or remaining felty along the 
margin; yellowish brown, sometimes with orangish 
shades; the margin lined at maturity; the skin peel- 
ing away easily from the margin, sometimes beyond 
halfway to the center. Gills: Attached or pulling away 
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from the stem; close; sometimes forked near the stem; yellowish white, developing 
orangish or reddish edges; often spotting or discoloring yellowish brown to brown- 
ish. Stem: 2—10 cm long; 1.5—5 cm thick; often swollen in the middle; stuffed and 
thick; white underneath a layer of reddish to brownish-red scurf that begins at the 
base and may extend nearly to the apex. Flesh: Whitish; becoming slowly pale 
yellowish on exposure or with age. Odor and Taste: Odor weakly to moderately 
reminiscent of maraschino cherries, almonds, or benzaldehyde; taste acrid. Chemi- 
cal Reactions: KOH negative on cap. Spore Print: Creamy. Microscopic Features: 
Spores 7-10 x 4.5—6 um; broadly ellipsoid; with very tiny warts projecting less than 
0.5 um (appearing nearly smooth, even with oil immersion); connecting lines rare 
and scattered. Pileipellis an interwoven cutis; clearly defined pileocystidia absent. 
Comments: Easily identified due to its habitat, red stem, and odor. 


Spore print RUSSULA VINACEA BURLINGHAM 


Ecology: Mycorrhizal with oaks and other hardwoods; grow- 
ing alone, scattered, or gregariously; spring and early summer; 
distribution uncertain. Cap: 4-12 cm; convex when young, 
becoming broadly convex to flat, with a shallow depression; 
dry or slightly moist; bald; red to purplish red, often be- 
coming streaked or mottled with yellowish to creamy areas; 
the margin often lined by maturity; the skin peeling 
about halfway to the center. Gills: Attached to the 
stem; close; white to creamy. Stem: 3.5—8 cm long; 
1-3 cm thick; dry; bald; white; sometimes bruising 
brownish; with age discoloring grayish to gray. Flesh: 
White; brittle; not changing when sliced. Odor and 
Taste: Odor not distinctive; taste mild or very slightly 
acrid. Chemical Reactions: KOH negative to pale 
orange on cap. Iron salts pink on flesh and stem. 
Spore Print: White. Microscopic Features: Spores 
7-10 x 6-7 pm; ellipsoid; with isolated warts up 
to 1 um high; connectors scattered and infrequent. 
Pileipellis a cutis with scattered encrusted primor- 
dial hyphae. Comments: This species is a regular 
late spring mushroom in our area (central Illinois), 
characterized by its colors, graying stem surface, mild 
taste, white spore print, iron salts reaction, and mi- 
croscopic features. It may well be an officially unde- 
scribed species, though we are provisionally applying 
the North American name Russula vinacea to it. The names 
Russula krombholzii and R. atropurpurea are also sometimes 


used to describe similar mushrooms; the taxonomy of this 
species group requires further research. 


Iron salts on stem 


RUSSULA VIRESCENS 


Ecology: Mycorrhizal with hardwoods (but rarely found under conifers with no 
hardwoods nearby); growing alone or gregariously; summer and fall; widely distrib- 
uted. Cap: 5—15 cm; round to convex when young, becoming broadly convex to flat 
to uplifted, with a shallow depression; dry; finely velvety; the surface soon cracking 
into a distinctive mosaic of small, crustose patches; green to yellowish green; the 
margin not lined to very slightly lined; the skin peel- 
ing about halfway to the center. Gills: Attached to 
the stem or nearly free from it at maturity; close or 
crowded; white to cream. Stem: 3—9 cm long; 2—4 cm 
thick; brittle; dry; bald; white; discoloring brownish 
with age. Flesh: White; brittle; thick; not changing 
when sliced. Odor and Taste: Not distinctive. Spore 
Print: White. Microscopic Features: Spores 6—9 x 
5.5-7 um; ellipsoid to subglobose; warts extending 
to 0.5 um high; connectors variable (nearly absent, 
scattered, or creating partially reticulated areas). Pile- 
ipellis a cutis overlaid with epithelium-like areas (the 
crustose patches) composed of elements of chained 
cells diminishing in width from base to tip; termi- 
nal cell with an elongated and tapered apical pro- 
jection; pileocystidia cylindric, with capitate apices. 
Comments: “Russula virescens” has been determined 
(Buyck, Mitchell, and Parrent 2006) to be a cluster 
of phylogenetic species, several of which may be indistinguishable, although one 
segregated species that occurs in the Midwest, Russula parvovirescens, can be iden- 
tified on the basis of its blue-green color, slightly smaller stature, larger crustose 
patches, and different pileipellis (see Kuo and Methven 2010). 


RUSSULA XERAMPELINA 


Ecology: Mycorrhizal with conifers or hardwoods; early summer through late 
fall; widely distributed. Cap: 4-30 cm; convex, becoming broadly convex, flat, or 
shallowly depressed; sticky when fresh, or dry; bald 
or finely velvety, especially when young; the margin 
not lined, or lined only faintly; colors ranging from 
reds to purples (see comments). Gills: Attached to 
the stem or beginning to run down it, but often 
becoming separated from it with age; close; white 
to creamy at first, becoming creamy to yellowish or 
orangish yellow by maturity; often bruising and dis- 
coloring yellowish brown to brown. Stem: 3—12 cm 
long; 1-4 cm thick; more or less equal; dry; bald; 
white, or flushed with reddish to purplish shades; 
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bruising slowly yellowish, then brown. Flesh: White; 
discoloring slowly yellowish brown to brownish or 
brown when sliced. Odor and Taste: Odor fish- 
like or shrimp-like, especially in age or when dried; 
taste mild. Chemical Reactions: Iron salts green to 
gray green or olive on stem and flesh. Spore Print: 
Creamy, yellowish, or orangish yellow. Microscopic 
Features: Spores broadly ellipsoid; with fairly isolated 
warts that extend 0.5-1.5 um high; connectors absent 
to scattered. Pileocystidia present. Comments: “ Rus- 
sula xerampelina’ is a collective species that is poorly 
documented in North America. The 
most common midwestern versions 
we are familiar with (illustrated) 
are associated with oaks: a purplish 
spring and early summer species, 
and a bright red summer species. 


Iron salts on stem 


Spore print 


SARCODON SCABROSUS (FRIES) KARSTEN 


Ecology: Mycorrhizal with conifers and hardwoods; growing alone or gregariously; 
summer; widely distributed. Cap: 3-10 cm wide; convex to broadly convex, with 
a central depression; dry; when young, appressed-hairy to nearly scaly; with ma- 
turity, developing well-defined scales with darkened 
tips; reddish brown to purplish brown; the margin 
often inrolled. Undersurface: Running down the 
stem; covered with crowded spines or teeth that are 
2-8 mm long; spines pale brown with whitish tips 
at first, becoming darker brown overall with age. 
Stem: 4-10 cm long; 1-2.5 cm thick; often tapered 
to the base, which frequently extends into the ground 
like a root; dry; fairly bald, except where punctu- 
ated by aborted spines; pale or brownish; base with 
prominent white to pink mycelium over a greenish 
to bluish or black ground color. Flesh: Whitish to 
pinkish; gray to black or greenish in stem base; soft. 
Odor and Taste: Taste bitter (sometimes developing 
slowly); odor mealy, or not distinctive. Chemical 
Reactions: Flesh and cap surface at first green with 
KOH, then resolving to gray. Spore Print: Brown. 
Microscopic Features: Spores 5-7.5 um; irregularly 
globose to subglobose; nodulose. Clamp connections absent. Com- 
ments: Defining macroscopic features for this species group include 
the scaly reddish-brown cap, the greenish to bluish stem base, and the 
bitter taste. Sarcodon fennicus, in the sense of some authors, is another 
name for this mushroom. 


SARCOSCYPHA AUSTRIACA 


Ecology: Saprobic on decaying hardwood sticks and 
logs (but sometimes the wood is buried, and the 
mushrooms appear terrestrial); spring; widely dis- 
tributed. Fruiting Body: Cup-shaped to disc-shaped 
or irregular; 2-7 cm across; upper surface bright red, 
fading with age, bald, often becoming wrinkled with 
maturity (especially near the center); undersurface 
whitish to pinkish or orangish, downy; stem absent 
or rudimentary, colored like and continuous with 
the undersurface; flesh thin, whitish; odor not dis- 
tinctive. Microscopic Features: Spores 25-37 x 
9.5-15 pm; ellipsoid to nearly football-shaped, with 
rounded or, frequently, flattened ends; smooth; typ- 
ically with many small (<3 pm) oil droplets; when 
fresh and viewed in a water mount, sometimes ap- 
pearing partially sheathed at the ends (with “polar caps”). Ex- 
cipular surface with abundant hairs that are elaborately curved, 
twisted, and intertwined. Comments: Sarcoscypha dudleyi is 
identical to the naked eye but features fully sheathed spores 
with 2 large oil droplets and rounded ends, as well as short, f N \ Ay 

straight excipular hairs. Compare with Sarcoscypha occidentalis (a Fa Pow’ 
(below), which is smaller, begins to appear in early summer, "Se pi X eNi 
and features a stem. = ies ANA 


SARCOSCYPHA OCCIDENTALIS 


Ecology: Saprobic on decaying hardwood sticks and 
logs (sometimes on buried sticks, appearing terres- 
trial, and, rarely, on leaf litter); early summer through 
fall; widely distributed. Fruiting Body: Cup-shaped 
to saucer-shaped; minute to 2 cm across (rarely up 
to 4 or 5 cm across); upper surface scarlet red, fad- 
ing with age, bald; undersurface whitish (but the red 
color of the upper surface often shows through), bald; 
stem 1-3 cm, colored like and continuous with the 
undersurface, base with hairy white mycelium; flesh 
thin. Microscopic Features: Spores 18-22 x 10-12 
um; ellipsoid; smooth; with 2 or more oil droplets; 
not sheathed; ellipsoid; hyaline. Paraphyses filiform; 
with orangish contents in KOH. Comments: Com- 
pare with Sarcoscypha austriaca (above). 


SCHIZOPHYLLUM 
COMMUNE 


Ecology: Saprobic on the deadwood of 
hardwoods, or occasionally parasitic on liv- 
ing hardwood trees; growing alone or, more 
frequently, gregariously to clustered; spring 
through fall; widely distributed. Cap: 1-5 
cm wide; fan-shaped when attached to the 
side of the log; irregular to shell-shaped 
when attached above or below; finely hairy; 
dry; white to grayish or tan. Undersurface: 
Composed of gill-like folds that are distinc- 
tively split down the middle; whitish to 
grayish. Stem: Absent. Flesh: 
Thin; tough and leathery; 
whitish. Spore Print: White. 
Microscopic Features: Spores 
3-4 x 1-1.5 pm (sometimes 
reported as somewhat larger); 
cylindric to ellipsoid; smooth. 
Cystidia absent. Pileipellis a 
cutis. Clamp connections pres- 
ent. Comments: This widely 
distributed and common fun- 
gus is easily recognized by its 
distinctively “split” gills. 


SCLERODERMA AREOLATUM 


Ecology: Mycorrhizal with hardwoods and conifers 
in moist, shady woods, but also possibly saprobic, 
since it is also found in open areas, gardens, and so 
on; growing gregariously or clustered (rarely alone); 
summer and fall; widely distributed. Fruiting Body: 
1-5 cm across; round, or shaped like an inverted pear; 
the surface bald and bruising reddish when young, 
becoming scaly (especially near the apex) and by ma- 
turity acquiring a “leopard-skin” appearance, with 
small brownish scales over a yellowish base color; rind 
1 mm thick or less; without a stem, or occasionally 
with a poorly defined pseudostem; with white rhizo- 
morphs attached to the base. Odor: Sweetish or not 
distinctive. Spore Mass: Whitish and fleshy at first, 
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but soon hard and dark purplish or olive brown; eventually powdery. Chemical 
Reactions: Surface instantly yellowish brown or dark red with KOH. Microscopic 
Features: Spores 11-15 pm; globose; densely spiny, but not reticulate; with spines 
up to 2 pm long. Comments: ‘The small, leopard-skin scales on mature fruiting 
bodies are distinctive. 


SCLERODERMA BOVISTA 


Ecology: Probably saprobic, but possibly mycorrhizal with hardwoods; growing 
alone, scattered, or gregariously in open areas; usually in grass, but sometimes in 
disturbed ground (ditches, pathsides, and so on); fall; 
widely distributed. Fruiting Body: 2—5 cm across; 
round or nearly round; occasionally with a small, 
pinched-looking pseudobase; surface bald or very 
finely scaly; developing small pinkish cracks with 
age; dirty whitish to pale tan; bruising purplish red 
or pinkish when rubbed; rind about 1 mm thick, 
whitish, but turning pinkish or purplish when sliced; 
odor not distinctive. Spore Mass: Black and hard, 
with scattered whitish threads; eventually powdery. 
Chemical Reactions: KOH instantly red on fresh 
surface; reddish brown or yellowish brown on dried 
surface. Microscopic Features: Spores 8-15 um 
(including ornamentation); globose; densely spiny, 
with spines up to 2 um long; partially reticulate. 
Comments: The relatively small size, bald and red- 
dish-bruising surface, and red KOH reaction make 
good field characters. 


SCLERODERMA CITRINUM 


Ecology: Mycorrhizal with hardwoods or conifers; 
often found in mossy areas (occasionally on well-rot- 
ted wood); growing alone, scattered, or gregariously; 
summer and fall; widely distributed. Fruiting Body: 
2-10 cm across; round or somewhat flattened; the 
surface hard and scaly, with prominent and well- 
spaced individual scales, yellowish to yellow brown, 
often becoming cracked; rind 2-6 mm thick, whit- 
ish when sliced, but often blushing pinkish; some- 
times pinched at the base, where mycelial strands 
are attached. Spore Mass: Thick and white at first; 
becoming purple to purple black from the center 
outward; eventually blackish to brownish and pow- 
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Photo by Dan Molter 


dery. Chemical Reactions: Sur- 
face dark reddish with KOH. 
Microscopic Features: Spores 
8-13 um; globose; prominently 
reticulate. Comments: The yel- 
lowish colors, fairly large size, and 
well-spaced individual scales are 
good field characters. This species 
is occasionally parasitized by Bo- 
letus parasiticus (p. 120). 


SCLERODERMA POLYRHIZUM (GMELIN) PERSOON 


Ecology: Probably saprobic, but possibly mycorrhi- 
zal; growing alone, scattered, or gregariously in grass 
and in disturbed ground, often in urban settings; 
summer, fall, and early winter; widely distributed. 
Fruiting Body: 8-13 cm across before splitting and 
spreading; round or nearly round; very tough; par- 
tially submerged in the ground; surface when young 
fairly smooth, often covered with whitish down, with 
age becoming pocked, pitted, or minutely scaly in 
places, and usually covered with adhering soil and 
debris; often bruising reddish or yellowish when 
rubbed; with maturity splitting near the top and peel- 
ing back in irregular rays to expose the spore mass; 
rind to 5 mm thick or more, whitish, but blushing 
pink when sliced; sometimes with white rhizomorphs 
attached to the base; odor not distinctive. Spore 
Mass: Black to purplish black and hard, becoming 


dark brown and powdery; with whitish to pale yellowish threads 
interspersed. Chemical Reactions: Fresh surface negative or 
slightly yellowish with KOH. Microscopic Features: Spores 
7-10 um; globose; with very tiny spines (mostly under 0.5 
um); partially but not completely reticulate. Comments: Also 
known as Scleroderma geaster and Scleroderma polyrhizon. Com- 
mon on lawns, this fungus is easily identified by its large size, 
its purplish-black spore mass, and the way the rind splits and 
peels backward in irregular rays. 


SCLERODERMA SEPTENTRIONALE JEPPSON 


Ecology: Perhaps mycorrhizal with hardwoods and/or conifers, but possibly sap- 
robic, since it is usually found far from trees; growing scattered or gregariously in 
sand or sand dunes; summer and fall; northern Midwest. Fruiting Body: 2.5-6 
cm across; with a more or less round structure sitting atop a well-defined “stem” 


measuring 5-10 cm long and composed of bundled 
whitish rhizomorphs that extend into the sand; sur- 
face yellowish and often mottled, bald, or with small 
and irregular scales that tend to be concentrated near 
the top; bruising dark reddish; rind 1-3 mm thick; 
developing irregular tears and holes at maturity. 
Spore Mass: Fleshy and white at first, becoming 
purplish brown, then black and powdery. Chemical 
Reactions: KOH on surface dark reddish brown. 
Microscopic Features: Spores 8-16 um; globose; 
densely spiny and reticulate, with spines 2—4 um (or 
more) long. Comments: The habitat in sand and 
the distinctive stem structure formed by aggregated 
rhizomorphs are good field characters. 


SCUTELLINIA SCUTELLATA 


Ecology: Saprobic on wet, rotting wood, or on damp soil near rotting wood; grow- 
ing gregariously or in clusters; spring through fall; widely distributed. Fruiting 
Body: Cup-shaped to broadly cup-shaped, up to 1.5 
cm across; upper surface scarlet red to bright orange, 
bald; undersurface brownish or pale orangish, cov- 
ered with tiny dark hairs; the margin with longer 
eyelash-like dark hairs; without a stem; flesh thin and 
insubstantial. Microscopic Features: Spores 17—23 x 
10.5-14 um; ellipsoid; smooth when immature, and 
remaining so for a long time, but in maturity sculpted 
with warts and ribs extending to about 1 pm high; 
with several oil droplets. Paraphyses with swollen tips. 
Marginal hairs brownish in KOH; thick-walled; sep- 
tate; with branched bases. Comments: Tiny and often 
overlooked, but gorgeous and distinctive. Sometimes 
called the “eyelash fungus.” Several similar species 
differ primarily on microscopic features. 


SIMOCYBE CENTUNCULUS 


Ecology: Saprobic on the deadwood of hardwoods; 
often found on stumps, but also on fallen logs; sum- 
mer and fall (but occasionally seen in late spring or in 
winter during warm spells); widely distributed. Cap: 
1-2.5 cm; convex, becoming flat; dry; finely velvety 
or powdery, becoming bald; olive to olive brown, 
fading markedly as it dries out; usually with a dark 
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center and a paler marginal area by maturity; 
finely lined. Gills: Attached to the stem; close; 
whitish or pale brownish, becoming brown 
to olive brown; with whitish, frayed-looking 
edges. Stem: 1-3 cm long; under 5 mm thick; 
equal; bald, but adorned with tiny white flakes 
near the apex; colored like the cap; hollow; with 
whitish basal mycelium. Flesh: Insubstantial. 
Odor and Taste: Odor not distinctive, or 
slightly unpleasant to spermatic. Spore Print: 
Brown. Chemical Reactions: KOH red to 
brownish red on cap. Microscopic Features: 
Spores 6-8 x 4—5 um; smooth; mostly kidney-shaped, but a fair number deviating 
to subglobose, sublacrymoid, or subellipsoid; inamyloid. Pleurocystidia absent. 
Cheilocystidia cylindric to clavate. Pileipellis hymeniform with cystidium-like el- 
ements. Comments: The growth habit on wood, the finely lined olive-brown cap 
with a darker center, the gills with whitish edges, and the tiny white flakes at the 
apex of the stem characterize this species in the field. 


SPARASSIS SPATHULATA 


Ecology: Pathogenic and saprobic; growing from 
the roots or bases of trees; found primarily under 
hardwoods, especially oaks, but occasionally reported 
under conifers; annual, but often recurring yearly 
in the same location; causing a brown rot or a butt 
rot; summer and fall; widely distributed. Fruiting 
Body: 10—40 cm broad; composed of tightly packed 
branches, which arise from a common base; branches 
long and flattened, whitish to yellowish or tan, with 
fairly conspicuous zones of color. Spore Print: Whit- 
ish. Microscopic Features: Spores 6-8 x 5—6 um; 
smooth; broadly ellipsoid; inamyloid. Clamp connec- 
tions absent. Comments: Edible and good. Some- 
times called the “cauliflower mushroom.” Specimens 
with azonate, short branches 
that arise from multiple, large 
basal branches are often la- 
beled “Sparassis crispa,” but 
whether or not that European 
species name can be accurately 
applied to North American 
collections is debated. 
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SPATHULARIOPSIS VELUTIPES 
(COOKE & FARLOW) MAAS GEESTERANUS Photo by Andy Methven 


Ecology: Saprobic; growing gregariously or in clus- 
ters on the decaying wood of conifers, or on the 
ground on conifer debris; summer and fall; widely 
distributed, but more common where conifers 
grow naturally. Fruiting Body: More or less spat- 
ula-shaped, with a flattened apical portion at the 
top of a stem; the flattened portion usually running 
down the stem on either side of it, up to 5 cm across, 
yellowish or cream-colored, slightly wrinkled; when 
young with a veil-like covering (almost never actu- 
ally seen by collectors); stem up to 6 cm long and 1 
cm thick, brownish, velvety or fuzzy, with orangish 
basal mycelium; flesh insubstantial, whitish; odor not 
distinctive. Microscopic Features: Spores 33—43 x 
1.5-3 pm; needle-shaped; smooth; often septate. 
Comments: Spathularia flavida is very similar but 
yellow overall; its stem is not fuzzy and lacks the 
orangish basal mycelium. 


SPONGIPELLIS PACHYODON 
(PERSOON) KOTLABA & POUZAR 


Ecology: Parasitic on oaks and other hardwoods; causing a white heart rot; annual; 
growing gregariously or in shelving or fused clusters; summer and fall; widely 
distributed. Fruiting Body: Variable, sometimes merely a spreading pore surface, 
sometimes with a folded-over edge of a cap, some- 
times with poorly to well-developed caps. Cap: When 
present, up to about 5 cm across; plano-convex to 
flat; very finely velvety, becoming bald; white to dull 
yellowish; sometimes finely radially grooved. Pore 
Surface: Creamy white to dull yellowish; not bruising 
appreciably; composed of flattened, tooth-like spines 
and irregular, angular pores; spines to about 1 cm 
long. Stem: Absent. Flesh: Whitish; soft above and 
tougher below. Odor: Not distinctive. Spore Print: 
Not documented; presumably white. Microscopic 
Features: Spores 5—6.5 um; smooth; globose; inam- 
yloid; thick-walled. Cystidia absent. Hyphal system 
monomitic; clamp connections present. Comments: 
Readily distinguished by the shelving growth habit 
and the flattened, tooth-like spines. 


Photo by Ron Kerner 
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STECCHERINUM OCHRACEUM 


Ecology: Saprobic on the deadwood of hardwoods 
and, rarely, conifers; growing alone or gregariously on 
sticks, logs, or stumps; causing a white rot; late spring 
through fall; widely distributed. Fruiting Body: Vari- 
able; usually a patch of densely packed spines up to 
about 3 cm across, with folded-over edges (especially 
when growing on logs and sticks), but sometimes 
with a well-defined cap and even, at times, a stem (es- 
pecially when growing on stumps). Upper Surface: 
When present, grooved and hairy to velvety; with 
more or less concentric zones of color and texture; 
grayish to brownish or whitish; margin white, scal- 
loped. Undersurface: Composed of densely packed 
spines up to 3 mm long; orange, fading to yellowish 
or brownish when old. Stem: When present, up to 
8 mm long and 2 mm wide; colored like the upper 


surface. Flesh: Tough; leathery; whitish. Odor and 


Taste: Not distinctive. Chemical Reactions: KOH neg- 
ative on all surfaces. Spore Print: Undocumented, but 
probably white. Microscopic Features: Spores 3.5-5 x 
2-2.5 pm; smooth; ellipsoid; inamyloid. Skeletocystidia 
cylindric to subfusiform; thick-walled; usually encrusted. 
Context hyphal structure dimitic. Comments: The orange 
colors and tiny spines make this fungus easy to recognize. 


STEREUM COMPLICATUM 


Ecology: Saprobic on the deadwood of hardwoods, 
especially oaks; growing densely gregariously, often 
from gaps in the decaying bark; causing a white rot 
of the heartwood; often serving as a host to algae; 
sometimes parasitized by jelly fungi; especially com- 
mon in spring, but also appearing in summer, fall, 
and winter; widely distributed. Fruiting Body: In- 
dividually up to about 2 cm across, but usually fused 
together; fan-shaped, semicircular, irregular, or not 
infrequently lacking a cap structure or with only a 
folded-over edge; densely velvety, hairy, or with ap- 
pressed hairs, but sometimes nearly bald in age; with 
concentric zones of color and texture; colors ranging 
from tan to orange brown, pinkish, or cinnamon; 
laterally attached, without a stem. Undersurface: 
Bald; orange. Flesh: Insubstantial; tough. Chemi- 
cal Reactions: KOH red (or at first red, then black) 
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on upper surface. Spore Print: White; difficult to obtain. Microscopic Features: 
Spores 5-7.5 x 2-3 um; smooth; cylindric; amyloid. Comments: Frequently en- 
countered by morel hunters, this crust fungus is very bright orange when fresh. 
Stereum gausapatum is very similar but exudes a red juice when scratched. 


STEREUM OSTREA (BLUME & NEES) FRIES 


Ecology: Saprobic on the deadwood of hardwoods; growing 
densely gregariously, often from gaps in the bark of recently 
fallen trees; causing a white rot of the heartwood; often serv- 


ing as a host to algae; sometimes parasitized by jelly fungi; 
sometimes associated with Phlebia incarnata (p. 306); spring, 
summer, fall, and winter; widely distributed and common. 
Cap: 1-7 cm across; frequently shaped like a funnel 
that has been sliced down one side, but also often fan- 
shaped, semicircular, or irregularly kidney-shaped; 
not usually fusing with other caps; densely velvety or 
hairy at first, but often bald by maturity; with con- 
centric zones of red, orange, yellowish, brown, and 
buff shades (sometimes developing greenish shades 
in old age as a result of algae); without a stem. Un- 
dersurface: Bald; whitish to grayish or pale reddish 
brown. Flesh: Insubstantial; tough. Chemical Re- 
actions: KOH red (or at first red, then black) on 
all surfaces. Spore Print: White; difficult to obtain. 
Microscopic Features: Spores 5.5-7.5 x 2-3 um; 
smooth; cylindric; amyloid. Comments: One of the 
most common and frequently encountered fungi in 
the Midwest. The bald, hard underside of this crust 
fungus separates it readily from Trametes versicolor 
(p. 371) and other species of Trametes that feature 
pore surfaces. 


STROBILOMYCES FLOCCOPUS 
(VAHL) KARSTEN 


Ecology: Mycorrhizal with hardwoods, especially 
oaks; common; summer and fall; widely distributed. 
Cap: 3-15 cm; convex, becoming broadly convex in 
age; dry; covered with coarse, black, woolly scales 
over a whitish to grayish base color; the margin 
frequently hung with veil remnants. Pore Surface: 
Whitish, soon becoming gray, and finally turning 
black; bruising reddish, then black; pores angular; 
tubes to 1.5 cm deep; at first covered by a whitish 
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to grayish partial veil. Stem: 4-12 cm long; 1-2.5 
cm thick; more or less equal; grayish to blackish; 
shaggy; sometimes reticulate above; sometimes with 
an ephemeral ring or ring zone; solid. Flesh: Whitish 
throughout, turning pinkish to red when exposed, 
then blackening over the course of as much as an 
hour. Odor and Taste: Not distinctive. Chemical 
Reactions: Ammonia brown to brownish black on 
flesh; KOH brown to black on flesh; iron salts black 
on flesh. Spore Print: Blackish brown to black. Mi- 
croscopic Features: Spores 9.5-15 x 8.5-12 um; 
globose to subellipsoid; widely reticulate and spiny. 
Comments: Sometimes called the “old man of the 
woods,” this unmistakable bolete is very common 
in the Midwest’s oak-hickory forests. A recent study 
(Petersen et al. 2012) has determined that North 
American Strobilomyces species are phylogenetically 
distinct from European species. Thus, since the species name floccopus represents a 
European mushroom, the names of our North American species are likely to change. 


STROPHARIA CORONILLA 


Ecology: Saprobic; growing alone or gregariously 
on lawns, in pastures, and in other grassy places; 
summer and fall; widely distributed. Cap: 2—6 cm; 
convex, becoming broadly convex to flat; sticky 
when fresh; golden brown to yellowish, often fad- 
ing to buff or creamy white; bald. Gills: Attached 
to the stem; close; pale at first, becoming purplish 
gray to purple black. Stem: 2—5 cm long; 3-6 mm 
thick; dry; bald below, but cottony above the ring; 
with a persistent ring that is usually grooved on its 
upper surface and typically collects purplish-gray 
spores; base sometimes with white rhizomorphs. 
Flesh: White throughout; soft. Odor and Taste: 
Not distinctive. Chemical Reactions: KOH slowly 
reddish on cap. Spore Print: Dark 
purple brown to blackish. Micro- 
scopic Features: Spores 7-11 x 4-5.5 
um; smooth; ellipsoid. Chrysocystidia 
present. Comments: Compare with 
Agrocybe molesta (p. 85). 
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STROPHARIA HARDII 


Ecology: Saprobic; growing alone or gregariously 
on woody debris in hardwood forests (but also oc- 
casionally reported on woodchips); summer and 
fall; widely distributed. Cap: 4-10 cm; convex, be- 
coming broadly convex or flat; sticky at first, but 
soon dry; dirty yellow to brownish yellow; bald or 
with inconspicuous dark brownish tiny scales. Gills: 
Attached to the stem; close; pale at first, becoming 
grayish or purplish brown, or merely dark brown. 
Stem: 5-9 cm long; up to 1.5 cm thick; dry; with 
a ring; bald or finely hairy, but not conspicuously 
shaggy or scaly; white; base attached to white rhi- 
zomorphs. Flesh: White; unchanging on exposure. 
Odor and Taste: Not distinctive, or unpleasant and 
somewhat mealy. Spore Print: Purple brown. Microscopic Features: Spores 5—9 
x 3-5 um; smooth; ellipsoid. Chrysocystidia present. Comments: Compare with 
Agrocybe praecox (p. 86). 


STROPHARIA KAUFFMANII 


Ecology: Saprobic; growing alone, scattered, or gre- 
gariously on litter and woody debris in hardwood and 
conifer forests; summer and fall; northern Midwest. 
Cap: 5-15 cm; convex, becoming broadly convex 
or flat; dry; yellow to brownish yellowish; covered 
with innate, fibrillose scales; the margin sometimes 
adorned with veil remnants. Gills: Attached to the 
stem, often by a notch; close or crowded; pale at 
first, later purplish gray to purple black. Stem: 6—10 
cm long; up to 3 cm thick; equal, or with a slightly 
swollen base; dry; with a fragile whitish ring or ring 
zone; prominently scaly, at least when young; base 
with rhizomorphs. Flesh: White. Odor and Taste: 
Odor slightly fragrant or slightly foul; taste mild 
or slightly foul. Chemical Reactions: 
KOH pinkish orange on cap. Spore 
Print: Dark purple brown to black. 
Microscopic Features: Spores 6-7 x 
4—4.5 um; smooth; ellipsoid. Chryso- 
cystidia present. Comments: Compare 
with Pholiota terrestris (p. 311). as 8 
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STROPHARIA RUGOSOANNULATA 


Ecology: Saprobic, growing scattered or gregariously 
(sometimes in clusters) on woodchips, in gardens, 
and in other cultivated areas; spring through fall; 
widely distributed. Cap: 4-15 cm; convex or broadly 
bell-shaped at first, becoming broadly convex to flat; 
sticky when fresh, but often dry when collected; bald; 
wine red to reddish brown, fading to tan or paler, 
or in one form whitish throughout development; 
sometimes developing cracks in old age; the margin 
sometimes with veil remnants. Gills: Attached to the 
stem; whitish to pale gray at first, becoming purplish 
gray to purple black; close. Stem: 7-15 cm long; 1-3 
cm thick; dry; equal, or with an enlarged base; bald or 
finely hairy; white, discoloring yellowish to brownish 
in age; with a thick ring that is finely grooved on its 
upper surface (and often blackened by spores) and radially 
split on its underside; base with white rhizomorphs. Flesh: 
Substantial and white throughout; firm. Odor and Taste: 
Not distinctive, or, in the white form, unpleasant and creo- 
sote-like. Chemical Reactions: KOH olive green on cap of 
red form; yellow on cap of white form. Spore Print: Dark 
purple brown to blackish. Microscopic Features: Spores 
10-14 x 6-9 um; smooth; broadly ellipsoid. Chrysocystidia 
present. Comments: The wine-capped form is edible and 
good. Edibility is not reliably documented, however, for the 
white form of this species (which has an unpleasant odor 
anyway). The white form should be compared with Agaricus arvensis (p. 81) and 
Agaricus xanthodermus (p. 84), which have brown mature gills and spore prints. 


SUILLUS AMERICANUS 


Ecology: Mycorrhizal with white pine in both nat- 
ural and artificial settings; typically growing gregari- 
ously; summer and fall; widely distributed. Cap: 3—10 
cm; convex, with an inrolled margin when young, 
but soon broadly convex to wavy and irregular; with 
white to yellowish brown veil tissue hanging from 
the margin; slimy; bright to dingy yellow; develop- 
ing reddish to reddish-brown patches and markings. 
Pore Surface: Yellow, becoming darker with age; 
bruising reddish brown; pores angular and vaguely 
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radially arranged, 1-2 mm across; tubes 7-10 mm 
deep. Stem: 3—10 cm long; up to about 1 cm thick; 
frequently crooked or bent; with reddish-brown glan- 
dular dots; occasionally with a ring or ring zone, but 
often bare; frequently bruising reddish brown; tough. 
Flesh: Yellow throughout; staining purplish brown. 
Odor and Taste: Not distinctive. Chemical Reac- 
tions: Ammonia red on cap and flesh. KOH black 
on cap and flesh. Iron salts negative to grayish or pale 
olive on cap and flesh. Spore Print: Cinnamon to 
brown. Microscopic Features: Spores 8-12 x 3—4 
um; smooth; fusoid. Comments: Easily recognized 
by the stickiness, the yellow colors that develop red- 
dish-brown discolorations, the glandular dots, and 
the habitat under white pine. 


SUILLUS CAVIPES 


Ecology: Mycorrhizal with tamarack; growing alone 
or gregariously; fall; northern Midwest. Cap: 3—10 
cm; convex, becoming broadly convex or flat, or 
sometimes with a broad central bump; dry; densely 
hairy with whitish to brownish hairs; yellowish 
brown, reddish brown, or brown; often with white 
veil remnants on the margin. Pore Surface: Yellow 
or greenish yellow; not bruising; pores angular and 
radially arranged, about 1 mm across; tubes to 5 mm 
deep. Stem: 4—9 cm long; 0.5-1.5 cm thick; some- 
times somewhat bulbous; yellow and bald 
toward the apex, brownish and hairy below; 
sometimes with a fragile ring; becoming hol- 
low in the base. Flesh: White to yellowish; not 
staining on exposure. Odor and Taste: Not 
distinctive. Chemical Reactions: Ammonia 
red on cap; sea green on flesh. KOH blackish 
red on cap; negative or yellowish on flesh. 
Iron salts negative on cap and flesh. Spore 
Print: Olive brown to brown. Microscopic 
Features: Spores 7—10 x 3.5—4 um; smooth; 
subfusoid. Comments: Edible and good. 
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SUILLUS GRANULATUS (LINNAEUS) ROUSSEL 


Ecology: Mycorrhizal with various pines in natural and artificial settings; often 
appearing in plantations of white pine; growing alone or gregariously; summer 
and fall (often among the first species of Suillus to appear); widely distributed. 
Cap: 5-15 cm; convex, becoming broadly convex; sticky or slimy; bald; variable 
in color, but typically buff, yellowish, or pale cinna- 
mon at first, becoming darker cinnamon brown or 
orangish brown, often with the color breaking up 
in maturity to form a patchwork pattern; without 
veil remnants. Pore Surface: Whitish at first, but 
soon yellowish; often with droplets of cloudy liquid 
when young; not bruising, or bruising and spotting 
cinnamon to brownish; pores about 1 mm wide at 
maturity; tubes about 1 cm deep. Stem: 4-8 cm long; 
1-2 cm thick; equal, or with a tapering base; with 
tiny tan or brownish glandular dots on the upper 
half; without a ring; white, often developing yellow 
shades near the apex or overall. Flesh: White at first, 
but soon pale yellow; not staining on exposure. Odor 
and Taste: Not distinctive. Chemical Reactions: 
Ammonia pale gray to negative on cap; pale gray on 
flesh; dull salmon to rusty orange on pore surface. 
KOH flashing blue, then black to gray on cap; pink, 
becoming grayish on flesh; dull salmon to rusty orange on pore 
surface. Iron salts gray to olive on cap; pale green to blue on 
flesh; olive on pore surface. Spore Print: Cinnamon brown 
to brown. Microscopic Features: Spores 7—9 x 2.5-3.5 um; 
smooth; subfusoid. Comments: The ringless stem with small 
glandular dots, the dull yellow pore surface, and the brown to 
reddish-brown cap that develops a mottled appearance are good 
field characters. Edible, but insipid and sticky. 


SUILLUS INTERMEDIUS 
(A. H. SMITH & THIERS) A. H. SMITH & THIERS 


Ecology: Mycorrhizal with pines; growing alone, scattered, or gregariously; summer 
and fall; widely distributed, but more common in the northern Midwest. Cap: 
3-17 cm; convex, becoming more or less flat; bald; slimy; yellowish, darkening 
somewhat with age; often with yellowish partial veil remnants on the margin. 
Pore Surface: Pale yellow when young, darker yellow at maturity; not bruising, or 
bruising slowly brownish; 2-3 angular pores per mm; tubes to 6 mm deep. Stem: 
4—10 cm long; up to 12 mm thick; more or less equal; fairly tough; yellowish below 
brownish glandular dots that blacken with maturity; usually blackening on han- 
dling; when young, with a thin, bracelet-like, gelatinous ring that dries out and 
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flattens against the stem surface with maturity. Flesh: 
Whitish to yellowish in the cap; pale salmon orange 
in the stem; not staining on exposure. Odor and 
Taste: Odor not distinctive; taste of the slime on the 
cap acidic or mild. Chemical Reactions: Ammonia 
negative to grayish on cap; reddish to bright pink 
on flesh. KOH blue green on cap; bluish to gray on 
flesh. Iron salts negative on cap; orangish to negative 
on flesh. Spore Print: Cinnamon brown. Micro- 
scopic Features: Spores 8—11 x 3.5—5 pm; smooth; 
subfusoid. Comments: Also known as Suillus acidus 
var. intermedius. The thin, gelatinous ring and the 
blackening stem are good field characters. Compare 
with Suillus salmonicolor (p. 369), which has a much 
thicker, slimy ring. 


SUILLUS LUTEUS (LINNAEUS) ROUSSEL 


Ecology: Mycorrhizal with various conifers; growing gregariously; late summer and 
fall, or in winter during warm spells; widely distributed. Cap: 5-12 cm; convex 
when young, becoming broadly convex to flat; bald; slimy; shiny when dry; veil 
tissue often hanging from the margin; dark brown 
to dark reddish brown to yellow brown; fading with 
age. Pore Surface: Covered with a whitish veil when 
young; whitish to pale yellow, becoming yellow to 
olive yellow with age; not bruising; pores under 1 mm 
across; tubes 4-15 mm deep. Stem: 3—8 cm long; 
1-2.5 cm thick; equal; with glandular dots above 
the ring; whitish overall, but yellowish toward apex; 
discoloring brown to purplish brown near the base 
in age; with a flaring white ring that develops pur- 
ple shades on the underside and is often somewhat 
gelatinous in humid or wet weather. Flesh: White 
to pale yellow; not staining on exposure. Odor and 
Taste: Not distinctive. Chemical Reactions: Am- 
monia pinkish to negative on cap; pinkish on flesh; 
pinkish red on pore surface. KOH dark gray on cap; 
pinkish, then pale bluish on flesh; dark brown on 
pore surface. Iron salts dark olive on cap; bluish on 
flesh; brown on pore surface. Spore Print: Brown. Microscopic Features: Spores 
7-9 x 2.5-3 um; smooth; subfusoid. Comments: Edible. Sometimes called the 
“slippery jack.” The slimy dark brown cap, glandular dots, and prominent ring with 
a purplish edge are good field characters. 
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SUILLUS PICTUS 


Ecology: Mycorrhizal with white pine; growing alone or gregariously; late summer 
and fall; northern Midwest, and in southern Indiana and southern Ohio. Cap: 
3-12 cm; convex, with an inrolled margin when young, but soon broadly convex 
to flat; covered with large pinkish to brick-rose scales; 
whitish veil tissue often hanging from the margin; 
dry; fading with age. Pore Surface: Covered with a 
whitish veil when young; yellow, becoming darker 
with age; sometimes running slightly down the stem; 
often bruising reddish or brownish; pores small to 
large, 0.5-5 mm across, vaguely radially arranged; 
tubes 4—8 mm deep. Stem: 4-12 cm long; 1-2.5 cm 
thick; equal or sometimes wider in the base; without 
glandular dots, but shaggy to scaly below the whitish 
to grayish ring; not bruising. Flesh: Yellow through- 
out; sometimes staining slightly reddish. Odor and 
Taste: Not distinctive. Chemical Reactions: Am- 
monia black on cap; olive to blackish on flesh. KOH 
black on cap; olive to brown on flesh. Iron salts black 
on flesh. Spore Print: Brown. Microscopic Features: 
Spores 8-12 x 3.5—5 um; smooth; subfusoid. Com- 
ments: Also known as Suillus spraguei. 


SUILLUS PUNCTIPES 


Ecology: Mycorrhizal with conifers, especially white 
pine; growing alone or gregariously; summer and fall; 
widely distributed. Cap: 3—10 cm; convex, becoming 
broadly convex; slimy; when very young, with a thin 
tomentum, but soon bald; yellow to yellow brown. 
Pore Surface: Brown to pale brown at first, becoming 
yellowish or olive; not bruising; with about 2 round 
or angular pores per mm; tubes under 1 cm deep. 
Stem: 4—9 cm long; 1-1.5 cm thick; equal, or with a 
slightly swollen base; densely covered with glandular 
dots that are pale brown at first and become darker 
with age; whitish to yellowish under the glandular 
dots; without a ring. Flesh: Whitish or pale yellow 
overall, but often orangish or reddish in the stem 
base; not staining on exposure. Odor and Taste: 
Taste mild; odor strong and fragrant, or not distinctive. Chemical 
Reactions: Ammonia negative on cap and flesh. KOH purple on 
cap and flesh. Iron salts negative on cap; negative to grayish blue 
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on flesh. Spore Print: Brown. Microscopic Features: Spores 7.5—10 x 3-3.5 um; 
smooth; subfusoid. Comments: The brown young pore surface, slimy yellow-brown 
cap, and dense covering of glandular dots on the stem are good field characters. 


SUILLUS SALMONICOLOR 


Ecology: Mycorrhizal with pines, especially jack pine 
and pitch pine; growing alone or gregariously; late 
summer and fall; northern Midwest and Ohio. Cap: 
3-10 cm; convex, becoming broadly convex or flat; 
slimy; bald; orangish, dirty yellowish, brownish, olive 
brown, or cinnamon. Pore Surface: At first covered 
with a thick, orangish to grayish partial veil that is 
baggy and rubbery, with a white roll of tissue on the 
lower edge; yellow to orangish, becoming brownish 
with age; not bruising; 1-2 round or angular pores 
per mm; tubes to about 1 cm deep. Stem: 3—10 cm 
long; up to 1.5 cm thick; equal, or with a slightly 
enlarged base; covered with glandular dots that are 
pale reddish brown at first and become darker with 
age; whitish to yellowish or orangish; with a gelati- 
nous ring. Flesh: Orangish to yellowish, often salmon 
orange in the stem base; not staining on exposure. 
Odor and Taste: Not distinctive. Chemical Reactions: Ammonia purplish on cap 
and flesh. KOH purple on cap and flesh. Iron salts negative on cap and flesh. Spore 
Print: Cinnamon brown or brown. Microscopic Features: Spores 7-10 x 3—3.5 
um; smooth; subfusoid. Comments: Compare with Suillus intermedius (p. 366). 


TAPINELLA ATROTOMENTOSA 


Ecology: Saprobic; growing alone, gregariously, or 
in clusters on conifer stumps or the wood of living 
conifers; summer and fall; northern Midwest and 
Ohio. Cap: 4-15 cm; convex, becoming flat or vase- 
shaped; dry; velvety or finely hairy; yellow brown 
to reddish brown, becoming dark brown in age; the 
margin inrolled at first. Gills: Running down the 
stem; close or crowded; whitish to tan or yellowish 
tan; frequently forked, or with cross-veins near the 
stem; separable as a layer. Stem: 2—12 cm long; 1-3 
cm thick; frequently off-central or even lateral; thick 
and sturdy; pale and bald near the apex, but brown 
to blackish brown and velvety below. Flesh: Thick 
and firm; whitish to yellowish. Odor and Taste: Not 
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distinctive. Chemical Reactions: KOH 
black on cap. Spore Print: Yellowish to 
brownish. Microscopic Features: Spores 
5-6.5 x 3-4.5 um; smooth; ellipsoid; dex- 
trinoid. Comments: Also known as Paxil- 
lus atrotomentosus. The distinctively velvety 
cap and stem, separable gills running down 
the stem, and habitat on conifer wood are 
good field characters. 


TETRAPYRGOS NIGRIPES (FRIES) E. HORAK 


Ecology: Saprobic on leaf litter and woody debris in 
hardwood forests; growing alone or gregariously; sum- 
mer and fall; widely distributed. Cap: To 2 cm across; 
convex, becoming flat; bald or finely dusted; wrinkled; 
white. Gills: Attached to the stem or beginning to run 
down it; distant or nearly so; with cross-veins; white; 
sometimes bruising reddish in places. Stem: 2—5 cm 
long; less than 2 mm thick; equal; dry; straight; in- 
serted directly into the substrate; tough; whitish when 
young, but soon black; covered with tiny white hairs. 
Flesh: Thin; rubbery. Odor and Taste: Not distinctive. 
Spore Print: White. Microscopic Features: Spores 
8—9 um; smooth; triangular or jack-shaped. Com- 
ments: Also known as Marasmiellus nigripes. Com- 
pare with Marasmius rotula (p. 272) and Marasmius 
capillaris (p. 269), which have pleated caps and bald, 
wiry stems, and with Marasmius delectans (p. 270). 


TRAMETES ELEGANS 
(SPRENGEL) FRIES 


Ecology: Saprobic on the deadwood of hardwoods; 
annual or occasionally perennial; causing a white rot 
of the sapwood; growing alone or gregariously on logs 
and stumps; spring through fall; widely distributed, 
but more common below the Great Lakes. Cap: Up to 
35 cm across and 3 cm thick; semicircular, irregularly 
bracket-shaped, or kidney-shaped; flattened-convex; 
lumpy near the point of attachment, smoother toward 
the thin margin; often with concentric zones of tex- 
ture; whitish to buff; sometimes becoming darker with 
age, especially near the point of attachment or along 
the margin. Pore Surface: Whitish; variable, ranging 
from poroid, with round to angular pores (1-2 per 
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mm), to maze-like, with slots up to 2 mm wide, to 
gill-like, or not infrequently with all 3 of these con- 
ditions present; tubes or slots up to 6 mm deep; not 
bruising, or bruising yellowish in some collections. 
Stem: Usually absent, but occasionally present as a 
stubby lateral structure. Flesh: Whitish; tough and 
corky. Chemical Reactions: KOH yellow on flesh. 
Spore Print: White. Microscopic Features: Spores 
5-7 x 2-3 um; smooth; cylindric to long-ellipsoid. 
Cystidia and setae absent. Hyphal system trimitic. 
Comments: Also known as Lenzites elegans. Compare 


with Daedaleopsis confragosa (p. 168). 


TRAMETES PUBESCENS 


Ecology: Saprobic on the deadwood of hardwoods 
(rarely reported on conifer wood); annual; causing 
a white rot; growing in clusters on logs and stumps; 
summer and fall; widely distributed. Cap: Up to 8 
cm across; semicircular, irregularly bracket-shaped, or 
kidney-shaped; sometimes fusing laterally with other 
caps; velvety to finely velvety, sometimes becoming 
nearly bald with age; often finely, radially lined and 
furrowed, especially on the margin; cream-colored; 
sometimes with faint textural zones, but without 
contrasting zones of color. Pore Surface: Creamy, 
becoming yellowish with age; with 3—5 angular pores 
per mm; tubes to 6 mm deep. Flesh: Insubstantial; 
whitish; tough and corky. Odor and Taste: Not dis- 
tinctive. Chemical Reactions: KOH on flesh yellow. 
Spore Print: White. Microscopic Features: Spores 
5-7 x 1.5-2 um; smooth; cylindric; inamyloid. Cys- 
tidia and setae absent. Hyphal system trimitic. Comments: The yellowing pore 
surface with 3—5 pores per mm and the cream-colored velvety cap that lacks strongly 


contrasting zones are good field characters. 


TRAMETES VERSICOLOR 


Ecology: Saprobic on the deadwood of hardwoods, 
or rarely on the wood of conifers; annual; causing a 
white rot of the sapwood; growing in dense, overlap- 
ping clusters or rosettes on logs and stumps; spring, 
summer, and fall; widely distributed and common. 
Cap: Up to 10 cm across; only a few mm thick; flexi- 
ble when fresh; circular, semicircular, bracket-shaped, 
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or kidney-shaped; often fused with other 
caps; densely hairy or velvety, often with 
alternating zones of texture; with concen- 
tric zones of white, brown, cinnamon, and 
reddish brown (but highly variable in color, 
and sometimes with other shades, includ- 
ing blue, green, and orange). Pore Surface: 
Whitish to pale grayish; not bruising; with 
4 or more pores per mm; tubes up to 3 mm 
deep. Flesh: Insubstantial; whitish; tough 
and leathery. Odor and Taste: Not distinc- 
tive. Chemical Reactions: KOH negative 
to yellowish on flesh. Spore Print: Whitish. 
Microscopic Features: Spores 5-6 x 1.5—2 
um; smooth; cylindric; inamyloid. Cystidia and setae absent. 
Hyphal system trimitic. Comments: The tiny pores, fuzzy caps 
with alternating zones of colors, and flexible fruiting bodies 
characterize this very variable species. Compare with Stereum 


ostrea (p. 361). 


TRAMETES VILLOSA 


Ecology: Saprobic on the deadwood of hardwoods and conifers 
(especially red cedar); annual; causing a white rot; growing in 
clusters on logs and stumps; summer and fall; below the Great 
Lakes. Cap: Up to 7 cm across and 3 mm thick; semicircu- 
lar, irregularly bracket-shaped, or kidney-shaped; often fused 
laterally with other caps; very densely hairy; with concentric 
zones of texture; zones with whitish and grayish shades. Pore 
Surface: Whitish, becoming a little brownish with age; with 
1-3 angular pores per mm; pores becoming elongated with 
maturity and often approaching a tooth-like condition; tubes 
to 1 mm deep. Flesh: Insubstantial; whitish; tough and corky. 
Odor and Taste: Not distinctive. Spore Print: White. Mi- 
croscopic Features: Spores 5.5-8.5 x 2.5-3.5 um; smooth; 
cylindric. Cystidia and setae absent. 
Hyphal system trimitic. Comments: 
‘The grayish colors, fuzzy cap, pore 
surface with 1—3 pores per mm, and 
tendency for the pores to become 
irregular and nearly tooth-like with 
age are good field characters. Tram- 
etes hirsuta is similar but has smaller 
pores that do not become tooth-like. 
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TREMELLA FOLIACEA 


Ecology: Possibly parasitic on the mycelium or fruit- 
ing bodies of crust fungi, and/or possibly saprobic on 
the decaying wood of hardwoods (especially oaks); 
summer and fall; widely distributed. Fruiting Body: 
Firm and gelatinous; 3-12 cm across; composed of 
many leaf-like lobes; brown to reddish brown; black- 
ening with age or when dried out; surfaces bald; with- 
outa stem. Microscopic Features: Spores 8-13 x 7—9 
um; ovoid; smooth. Basidia 4-spored; becoming lon- 
gitudinally septate (cruciate) with maturity. Clamp 
connections present. Comments: The large fruiting 
body composed of many leaf-like lobes is distinctive. 
Compare with Auricularia auricula (p. 105). 


TREMELLA FUCIFORMIS 


Ecology: Possibly parasitic on the mycelium of 
Hypoxylon archeri (an ascomycete that forms small 
carbon-like balls on deadwood), or potentially sap- 
robic on the deadwood of hardwoods and involved 
in an undetermined symbiosis with the Hypoxylon; 
growing alone or gregariously with Hypoxylon fruiting 
bodies frequently nearby; summer and fall; primarily 
tropical and subtropical in distribution, but recorded 
from Missouri, Indiana, and Kansas. Fruiting Body: 
Gelatinous, but fairly firm; composed of graceful 
lobes; translucent; whitish; up to about 7 cm across 
and 4 cm high; surface bald and shiny. Microscopic 
Features: Spores 7-14 x 5-8.5 pm; ovoid; smooth. 
Basidia 4-spored; becoming longitudinally septate 
(cruciate) with maturity. Clamp connections present. 
Comments: The graceful lobes and translucent large fruiting bodies characterize 
this species. Compare with Ductifera pululahuana (p. 170), which is more glob-like, 
usually less translucent, and differs microscopically. 


TREMELLA MESENTERICA 


Ecology: Parasitic on the mycelium of species of 
Peniophora (resupinate crust fungi); found on the 
decaying sticks and logs of oaks and other hardwoods, 
usually when bark is still attached; growing in amor- 
phous clusters; spring, summer, fall, and during win- 
ter warm spells; widely distributed. Fruiting Body: 
Gelatinous; when young and fresh, composed. of 
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F lobes or brain-like sections, but rather formless in age or 
Da ( in wet weather; up to about 5 cm across; orange to yel- 
f } y low, fading when mature or when wet; without a stem; 
LP sometimes becoming tough and crust-like when dried 
out. Microscopic Features: Spores 10—15.5 x 7—12 um; 
¢ | ellipsoid to oval; smooth. Basidia 4-sterigmate; longitu- 
Er, dinally septate. Comments: Several species of jelly fungi 
` < l are very similar; microscopic analysis may be required 

E l ' to identify this species with confidence. 


TREMELLA RETICULATA 


Ecology: Probably mycorrhizal; growing terrestrially 
(often near stumps) or on well-rotted wood in hard- 
wood forests (especially under oaks); summer and 
fall; widely distributed. Fruiting Body: Gelatinous, 
but fairly firm; when young and fresh, composed of 
flattened lobes or sections arising from a more or less 
central area; with age the lobes developing into hol- 
low, finger-like branches; up to 8 cm high and 15 cm 
across; with a bald surface; white, becoming creamy 
or slightly brownish with age. Spore Print: White. 
Microscopic Features: Spores 9-11 x 5-7 um; more 
or less ellipsoid; smooth. Basidia 4-spored; becoming 
longitudinally septate (cruciate) with maturity. Com- 
ments: Also known as Sebacina sparassoidea. 


TREMELLODENDRON PALLIDUM 


Ecology: Probably mycorrhizal; growing alone or gre- 
gariously on the ground under hardwoods; spring 
through late fall; widely distributed. Fruiting Body: 
A mass of flattened and fused branches; up to 12 cm 
high and 15 cm across; white, but often developing 
sordid colors in age, or greenish hues from algae; flesh 
very tough and cartilaginous. Spore Print: White. 
Microscopic Features: Spores 7—12.5 x 4—6 pm; al- 
lantoid; smooth. Basidia longitudinally septate; ovoid. 
Comments: This coral mushroom is closely related to 
the jelly fungi, despite its tough consistency. Compare 
with Clavulina cristata (p. 139) and Ramariopsis kun- 
zei (p. 333), which are not tough and cartilaginous. 
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TRICHAPTUM BIFORME 


Ecology: Saprobic; growing in overlapping clusters 
on hardwood logs and stumps; causing a straw-col- 
ored sapwood rot in standing trees; late spring, sum- 
mer, and fall; widely distributed. Cap: Up to 6 cm 
across and 3 mm thick; more or less semicircular, 
irregularly bracket-shaped, or kidney-shaped; flat- 
tened-convex; hairy, finely hairy or bald; with zones 
of whitish to grayish-white colors; the margin some- 
times purple to pale lilac. Pore Surface: Purple to li- 
lac, with the strongest shades near the margin; fading 
to buff or brownish in age; with 3—5 angular pores 
per mm; usually eroding and developing spines or 
teeth with maturity (sometimes when old appearing 
more like a toothed mushroom than a polypore); 
not bruising. Stem: Absent. Flesh: Whitish; tough 
and leathery. Chemical Reactions: KOH negative to 
pale yellowish on flesh and cap. Spore Print: White. 
Microscopic Features: Spores 6-8 x 2—2.5 pm; smooth; 
cylindric to slightly allantoid; inamyloid. Cystidia abundant; 
more or less fusoid; apically encrusted. Hyphal system dim- 
itic. Comments: Easily recognized when fresh and still pur- 
ple on the pore surface, but rather nondescript when faded. 


TRICHOLOMA AURANTIUM 


Ecology: Mycorrhizal with conifers; growing scattered or gregariously, sometimes 
in clusters; summer and fall; widely distributed. Cap: 3—9 cm; broadly convex or 
nearly flat; slimy or sticky when fresh; orange to dull 
reddish orange, bruising dark red; bald, or with scat- 
tered, appressed fibers and scales; the margin initially 
inrolled. Gills: Attached to the stem, often by means 
of a notch; close; whitish, developing brown to red- 
dish-brown discolorations. Stem: 4-8 cm long; 1-2 
cm thick; more or less equal, or tapering to the base; 
covered with dense orangish scales that terminate in a 
line near the apex; white above the line; often hollow- 
ing. Flesh: White; not changing on exposure. Odor 
and Taste: Mealy. Chemical Reactions: KOH red 
on cap. Spore Print: White. Microscopic Features: 
Spores 5—6 x 3—4 um; smooth; ellipsoid; inamyloid. 
Clamp connections absent. Comments: The dense 
orange scales that terminate in a line near the stem 
apex are distinctive. 
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TRICHOLOMA CALIGATUM 
(VIVIANI) RICKEN 


Ecology: Mycorrhizal with hardwoods, especially 
oaks; growing scattered or gregariously, sometimes 
in clusters; late summer and fall; widely distributed. 
Cap: 4-12 cm; broadly convex or nearly flat; dry; 
white, overlaid with prominent tan to dark brown 
fibers and scales. Gills: Attached to the stem; close; 
white, developing brown stains and spots with age. 
Stem: 4—9 cm long; 1-3 cm thick; more or less equal; 
white above the ring, covered with brown fibers and 
scales below; dry; partial veil white and tissue-like, 
collapsing to form a prominent ring with a white 
upper edge and a brownish lower edge. Flesh: White; 
not changing on exposure. Odor and Taste: Taste 
usually bitter; odor mealy, unpleasant, or not distinc- 
tive. Chemical Reactions: KOH negative on cap. 


Spore Print: White. Microscopic Features: Spores 5-8 x 4.5—5 um; smooth; 
ellipsoid; inamyloid. Clamp connections absent. Comments: Also known as Ar- 
millaria caligata. Compare with the matsutake, Tricholoma magnivelare (p. 377), 
which has a pleasantly spicy odor and taste and grows under conifers. Tricholoma 
caligatum is also illustrated on the back cover. 


Photo by Ron Kerner 


TRICHOLOMA EQUESTRE 
(LINNAEUS) KUMMER 


Ecology: Mycorrhizal with pines; growing scat- 
tered or gregariously; fall; widely distributed. Cap: 
3-12 cm; broadly convex or nearly flat; sticky when 
fresh, but often dry when collected; bright yellow 
when young and fresh, often with an olive-brown 
or brownish center; becoming yellow brown by ma- 
turity; bald, or with a few appressed fibers over the 
center (but not prominently overlaid with blackish 
radiating fibers); the margin initially rolled under. 
Gills: Attached to the stem, often by means of a 
notch; close; pale to bright yellow. Stem: 2—10 cm 
long; up to 2 cm thick; more or less equal, or with an 
enlarged base; bald or very finely hairy; pale yellow 
or whitish near the apex, yellow below; often discol- 
oring yellow brown, especially near the base. Flesh: 


White to very pale yellow near the cap surface; not changing on exposure. Odor 


and Taste: Mealy, or not distinctive. Spore Print: White. Chemical Reactions: 
KOH reddish or negative on cap. Microscopic Features: Spores 5-8.5 x 3—6 um; 
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smooth; ellipsoid; inamyloid. Clamp connections absent. Comments: Also known 
as Tricholoma flavovirens. Possibly poisonous; the European version of this species has 
been documented to be seriously toxic. The growth under pines, the bright yellow 


cap that becomes brownish with age, and the yellow gills are good field characters. 
Compare with Tricholoma sejunctum (p. 379), which has a greenish-yellow cap that 


is prominently overlaid with blackish fibers. 


TRICHOLOMA FULVUM 
(FRIES) BIGEARD & H. GUILLEMIN 


Ecology: Mycorrhizal with various hardwoods; often found in moss; growing alone, 
scattered, or gregariously; summer and fall; widely distributed. Cap: 3-10.5 cm; 


convex, becoming broadly convex to nearly flat when mature; sticky when fresh, 


but soon dry; bald, or with appressed fibers over the 
center; yellow brown to reddish brown; often paler 
toward the margin; sometimes becoming minutely 
pitted with age. Gills: Attached to the stem by a 
notch; close; pale yellow; sometimes discoloring and 
spotting reddish brown. Stem: 2-7 cm long; 0.5-1.5 
cm thick; more or less equal, or somewhat swollen 
below; finely silky; at first creamy to yellowish; de- 
veloping reddish-brown to brown colors, except at 
the apex. Flesh: Whitish to pale yellow; not changing 
on exposure. Odor and Taste: Mealy. Spore Print: 
White. Chemical Reactions: KOH reddish brown 
to brownish red on cap. Microscopic Features: 
Spores 5.5-7 x 4—6 um; smooth; ellipsoid; inam- 
yloid. Clamp connections absent. Comments: The 
midwestern representative from this species group 
may not be the same as the European version. 


TRICHOLOMA MAGNIVELARE 
(PECK) REDHEAD 


Ecology: Mycorrhizal with jack pine; growing scat- 
tered or gregariously; summer and fall; northern 
Midwest. Cap: 5—20 cm; convex, becoming broadly 
convex or nearly flat; dry, or a little sticky; white at 
first; soon with brownish discolorations and pressed- 
down fibers; the margin rolled under when young. 
Gills: Attached to the stem, sometimes by means of 
a notch; crowded; white, developing brown or red- 
dish-brown stains and spots with age. Stem: 4—15 cm 
long; up to 5 cm thick; more or less equal, or with a 
slightly tapered base; white above the ring, colored 


Photo by Noah Siegel 
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like the cap below; partial veil white and thick, collapsing to form a sheath around 
the lower stem and a prominent flaring ring at the top edge of the sheath. Flesh: 
White; firm; not changing on exposure. Odor and Taste: Taste pleasant and spicy; 
odor strong, fragrant, and distinctive, somewhat reminiscent of cinnamon. Spore 
Print: White. Microscopic Features: Spores 5—7 x 4—6 um; smooth; ellipsoid; 
inamyloid. Clamp connections absent. Comments: Edible and popular; often called 
the “matsutake.” Also known as Armillaria ponderosa. Compare with Tricholoma 
caligatum (p. 376). Catathelasma ventricosum is somewhat similar but features a 
rooting stem with a double ring, an indistinct odor, and amyloid spores; it grows 
under various conifers and is not limited to jack pine. 


TRICHOLOMA ODORUM PECK 


Ecology: Mycorrhizal with hardwoods in oak-hickory or beech-maple forests; usu- 
ally growing gregariously, sometimes in loose clusters; late summer and fall; widely 
distributed. Cap: 2-9 cm; broadly convex or nearly 
flat, often with a shallow central bump; dry; bald or 
very finely velvety; pale yellowish or pale greenish 
when young, but usually becoming pale tan or buff 
fairly quickly. Gills: Attached to the stem, often by 
means of a notch; close; yellow to pale yellow when 
young, often fading to buff by maturity (but occa- 
sionally demonstrating a pinkish cast); not bruising or 
discoloring. Stem: 3-11 cm long; up to 1.5 cm thick; 
more or less equal; light greenish or light yellowish 
when young, usually remaining at least slightly yel- 
lowish into maturity; sometimes discoloring brown- 
ish. Flesh: Pale yellowish to whitish; not changing 
on exposure. Odor and Taste: Taste mealy; odor 
strong and foul, reminiscent of coal tar or swamp 
gas. Spore Print: White. Chemical Reactions: KOH 
negative or pinkish on cap. Microscopic Features: 
Spores 9.5-11.5 x 5-7 um; smooth; amygdaliform; 
inamyloid. Clamp connections present. Comments: 
‘The strong, unpleasant odor and fading shades of yellow are good field characters. 
Tricholoma sulphurescens is similar and also smells foul; it bruises and stains yellow, 
however, while the yellow shades in Tricholoma odorum are innate. 


TRICHOLOMA PESSUNDATUM (FRIES) QUELET 


Ecology: Mycorrhizal with various hardwoods and conifers; growing alone, scat- 
tered, or gregariously; summer and fall; widely distributed. Cap: 2.5—10 cm; convex, 
becoming broadly convex, broadly bell-shaped, or nearly flat; sticky when fresh, 
but soon dry; bald or very finely hairy; brown to reddish brown over the center, 
and paler (often yellowish brown) toward the margin, or eventually more or less 
reddish brown overall. Gills: Attached to the stem by a notch; close; whitish when 


young, developing brown to yellowish-brown or red- 
dish-brown spots and discolorations and eventually 
becoming reddish brown overall. Stem: 2-7 cm long; 
0.5-2 cm thick; more or less equal; finely silky; whit- 
ish, discoloring brown to brownish or reddish brown 
from the base upward. Flesh: Whitish; not changing 
on exposure. Odor and Taste: Mealy. Spore Print: 
White. Chemical Reactions: KOH reddish brown, 
orangish brown, or negative on cap. Microscopic 
Features: Spores 5—8 x 3—5 pm; smooth; ellipsoid; 
inamyloid. Clamp connections absent. Comments: 
Members of this species group feature brown to red- 
dish-brown sticky caps, whitish gills that develop 
brown to reddish-brown spots and discolorations, 
and a mealy odor. 


TRICHOLOMA SEJUNCTUM 


Ecology: Mycorrhizal with hardwoods or conifers; 
growing scattered or gregariously; late summer and 
fall; widely distributed. Cap: 5—7.5 cm; broadly con- 
vex, flat, or with a central knob; sticky or dry; yellow- 
ish to yellowish olive; with dark, radiating, appressed 
fibers (especially over the center); the margin often 
somewhat inrolled when young. Gills: At- 
tached to the stem by a notch; close; white, 
developing yellow tinges near the cap mar- 
gin in age. Stem: 5-10 cm long; 1-2 cm 
thick; equal; bald; dry; whitish or with yel- 
low tinges. Flesh: White; not changing on 
exposure. Odor and Taste: Mealy. Chem- 
ical Reactions: KOH negative on cap. 
Spore Print: White. Microscopic Features: 
Spores 5-7.5 x 4—6 um; smooth; ellipsoid to 
oval; inamyloid. Clamp connections absent. 
Comments: Possibly poisonous. Compare 


with Tricholoma equestre (p. 376). 


TRICHOLOMA SQUARRULOSUM 


Ecology: Mycorrhizal with various hardwoods; growing alone, scattered, or gre- 
gariously; fall; Great Lakes region. Cap: 2-10 cm; broadly convex to nearly flat 
when mature; dry; grayish underneath a dense covering of dark gray to nearly black 
fibrils and scales; the margin inrolled and hairy when young. Gills: Attached to the 


stem by a notch; close; whitish to dull grayish, often 
becoming flushed with pink; not infrequently discol- 
oring gray on the edges. Stem: 4—8 cm long; 0.5-1.5 
cm thick; more or less equal, or somewhat swollen 
below; with gray to nearly black fibrils and scales over 
a grayish to whitish ground color; dry. Flesh: Pale 
grayish; not changing on exposure. Odor and Taste: 
Mealy to disagreeably mealy. Spore Print: White. 
Chemical Reactions: KOH negative on cap. Micro- 
scopic Features: Spores 6-7 x 3.5—5 um; smooth; 
ellipsoid; inamyloid. Clamp connections absent. 
Comments: The gray fibrils and scales on both the 
cap and the stem, along with the mealy odor and the 
habitat under hardwoods, are good field characters. 


TRICHOLOMA SUBRESPLENDENS 


Ecology: Mycorrhizal with hardwoods in oak-hick- 
ory and beech-maple forests, or under paper birch; 
growing scattered or gregariously, sometimes in clus- 
ters; late summer and fall; widely distributed. Cap: 
3-11 cm; broadly convex, flat, or with a central knob; 
sticky when fresh and young, but soon dry; white, 
often with tan shades over the center or elsewhere; 
bald or with minute, appressed hairs (especially over 
the center); sometimes bruising and discoloring blu- 
ish. Gills: Attached to the stem by a notch; close; 
white. Stem: 4-11 cm long; 1-2.5 cm thick; equal 
or somewhat swollen below; with silky appressed 
fibers; dry; white; sometimes bruising or discolor- 
ing bluish, especially near the base. Flesh: White; 
not changing on exposure. Odor 
and Taste: Mealy, or not distinc- 
tive. Spore Print: White. Chem- 
ical Reactions: KOH negative on 
cap. Microscopic Features: Spores 
5-7 x 4—5 um; smooth; ellipsoid; 
inamyloid. Clamp connections 
present at the bases of basidia and 
basidioles. Comments: The white 
colors and the faint blue staining 
on the cap and stem characterize 
this species. Compare with Hygro- 
phorus sordidus (p. 216). 


TRICHOLOMA VENENATUM 


Ecology: Mycorrhizal with hardwoods in 
oak-hickory and beech-maple forests; grow- 
ing scattered or gregariously, sometimes in 
clusters; usually fruiting in summer and 
fall, but sometimes collected in late spring 
or early summer; widely distributed. Cap: 
2.5-7 cm; broadly convex, flat, or broadly 
bell-shaped; dry; white, overlaid with ap- 
pressed tan to brown fibrils and scales, which 
radiate from the center; white on the margin. 
Gills: Attached to the stem by a notch; close; 
white; not discoloring. Stem: 3—6 cm long; 
1-2 cm thick; equal or somewhat swollen 
below; silky; dry; white to buff, becoming 
dingy with age. Flesh: White; not changing 
on exposure. Odor and Taste: Mealy. Spore 
Print: White. Microscopic Features: Spores 
7.5-8.5 x 5-7 pm; smooth; ellipsoid; in- 
amyloid. Clamp connections present. Com- 
ments: Possibly poisonous. The brownish 
fibers radiating over the whitish cap and the 
mealy odor characterize this species. 


TRICHOLOMOPSIS RUTILANS 


Ecology: Saprobic on the deadwood of conifers; occasionally found in woodchips, 
sawdust, and lignin-rich soil; growing alone, scattered, or in small troops; summer 
and fall; widely distributed. Cap: 3—12 cm; 
convex, with an incurved margin, becom- 
ing broadly convex, broadly bell-shaped, or 
nearly flat; dry; densely covered with red 
to purplish-red or brick-red fibrils; with 
maturity the fibrils aggregating into small 
scales, and the yellow ground color beneath 
showing through. Gills: Attached to the 
stem; close or crowded; yellow. Stem: 4—12 
cm long; up to 2 cm thick; yellow, covered 
with red fibrils like those on the cap, but 
often more sparsely, especially in age; with a 
bald yellow zone at the extreme apex. Flesh: 
Yellow to pale yellow. Odor and Taste: Odor 
fragrant or not distinctive; taste mild or 
slightly radish-like. Chemical Reactions: 
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KOH red on cap. Spore Print: White. Microscopic Features: Spores 5-7 x 3—5 
um; smooth; broadly ellipsoid; inamyloid. Pleurocystidia and cheilocystidia present. 
Pileipellis a cutis. Comments: The fibrillose red to purple-red cap, the yellow gills, 
and the habitat on conifer wood distinguish this species. 


TYLOPILUS ALBOATER 


33 
£ 


Ecology: Mycorrhizal with hardwoods (espe- 
cially oaks); growing alone or scattered; sum- 
mer and fall; widely distributed. Cap: 3-15 cm; 
convex, becoming broadly convex or flat; dry; 
finely velvety; sometimes with a white dusting when young; 
black or dark grayish brown; often darkening on handling. 
Pore Surface: Whitish becoming pinkish; bruising red, then 
brown to black; pores angular, 2 per mm; tubes to 1 cm deep. 
Stem: 4—10 cm long; 2—4 cm thick; more or less equal, or en- 
larging toward base; colored like the cap or paler; sometimes 
with a white dusting; bald; not reticulate, or merely finely so 
near the apex; darkening on handling. Flesh: Thick and white; 
discoloring pinkish on exposure to air, then turning slowly 
grayish; black in the stem base. Odor and Taste: Not distinc- 
tive. Chemical Reactions: Ammonia 
negative on cap and flesh. KOH red to 
black on cap; negative to dark pink on 
flesh. Iron salts bluish green on cap; 
blue to blue green on flesh. Spore 
Print: Pink. Microscopic Features: 
Spores 7-11 x 3.5-5 um; fusiform 
to subfusiform; smooth. Pileipellis a 
cutis. Comments: Edible. Compare 
with Tylopilus sordidus (p. 385), which 
stains blue and has a brownish pore 
surface when mature. 
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TYLOPILUS BALLOUII 


Ecology: Mycorrhizal with hardwoods, especially 
oaks and beech; growing alone, scattered, or gregar- 
iously; summer and fall; primarily distributed below 
the Great Lakes. Cap: 5-12 cm; convex, becoming 
broadly convex or nearly flat in age; dry; bald or finely 
velvety; bright reddish orange when young, soon fad- 
ing to reddish brown, cinnamon brown, or tan. Pore 


Surface: Creamy whitish; bruising brown; eventu- 
ally brownish; pores circular, 1-2 per mm; tubes to 
1 cm deep. Stem: 2.5-12 cm long; up to 2.5 cm 
thick; equal or with a swollen base; dry; smooth or 
finely reticulate near the apex; orangish when young, 
but soon pale orange, yellowish, or whitish. Flesh: 
White; soft; unchanging when sliced. Odor and 
Taste: Taste mild or slightly bitter; odor not distinc- 
tive. Spore Print: Pale brown to reddish brown or 
purplish brown. Microscopic Features: Spores 8—10 
x 4-5 pm; ovoid to ellipsoid; smooth. Pileipellis a 
cutis or ixocutis. Comments: The orange cap and 
brown-bruising pore surface are good field characters. 


TYLOPILUS FELLEUS (BULLIARD) KARSTEN 
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Ecology: Mycorrhizal with conifers and, infrequently, with hardwoods; growing 
alone or scattered; summer and fall; widely distributed, but more common where 


conifers occur naturally. Cap: 5-30 cm; convex to 
broadly convex or nearly flat in age; dry; bald, un- 
polished; sometimes becoming cracked; brown to 
tan, usually with cinnamon shades, becoming paler 
in age. Pore Surface: Whitish, becoming pinkish to 
pink; sometimes bruising brownish; pores circular, 
1-2 per mm; tubes to 2 cm deep. Stem: 4—20 cm 
long; 1-3 cm thick; club-shaped and bulbous; pale 
above, colored like the cap downward, or brown 
overall; strongly reticulate, at least over upper third; 
sometimes with olive stains in age. Flesh: Thick and 
white; unchanging or staining pinkish. Odor and 
Taste: Taste very bitter; odor not distinctive. Chem- 
ical Reactions: Ammonia negative to pale orange on 
cap; negative on flesh. KOH reddish orange on cap; 
yellow on flesh. Iron salts negative on cap; pale gray 
on flesh. Spore Print: Pink to pinkish tan. Micro- 
scopic Features: Spores 11-17 x 3—5 um; fusiform 


to subfusiform; smooth. Pileipellis a cutis. Comments: The bitter taste, strongly 


reticulate stem, and pinkish mature pore surface are good field characters. 


TYLOPILUS INDECISUS (PECK) MURRILL 


Ecology: Mycorrhizal with hardwoods (especially oaks); growing alone, scattered, or 
gregariously; summer and fall; widely distributed. Cap: 5-17 cm; convex to broadly 
convex or nearly flat in age; dry; bald or finely felty; brown to tan, usually with 
cinnamon shades. Pore Surface: White, becoming pinkish, and eventually nearly 
brownish; bruising brown; pores angular, 2 per mm; tubes to 12 mm deep. Stem: 
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4—10 cm long; 1-3 cm thick; more or less equal; whit- 
ish when young; bruising and discoloring brownish; 
bald; sometimes very finely reticulate near the apex. 
Flesh: Thick and white; staining pinkish to brown- 
ish on exposure. Odor and Taste: Not distinctive. 
Chemical Reactions: Ammonia negative to reddish 
or yellowish on cap; negative on flesh. KOH black on 
cap; negative to pale orangish on flesh. Iron salts dark 
gray on cap; negative to greenish or bluish on flesh. 
Spore Print: Flesh-colored to pinkish brown. Micro- 
scopic Features: Spores 10-15 x 3—5 um; smooth; 
fusiform to subfusiform. Pileipellis a cutis. Com- 
ments: Field characters include the pinkish mature 
pore surface, which bruises brown, the mild taste, 
and the nonreticulate stem that does not develop 
olive shades. Compare with Tylopilus rubrobrunneus 
(p. 385), which is bitter and features a longer, club- 
shaped stem that discolors olive with age. 


TYLOPILUS PLUMBEOVIOLACEUS 


Ecology: Mycorrhizal with hardwoods (especially oaks); growing scattered or gre- 
gariously; summer and fall; widely distributed. Cap: 4-15 cm; convex, becoming 
broadly convex or nearly flat in age; dry; bald or finely 
velvety when young; sometimes dusted with whitish 
powder; dark purple or purple brown when young, 
becoming brown, purplish gray, brown, cinnamon, 
or tan. Pore Surface: Whitish, becoming pinkish; 
not bruising; pores circular, 1-2 per mm; tubes to 2 
cm deep. Stem: 8—12 cm long; 1-2 cm thick; more 
or less equal, or enlarging toward base; purple when 
young (sometimes somewhat mottled, with whitish 
areas), fading to purplish gray or purplish brown (but 
hints of purple usually remain as the mushroom de- 
velops); sometimes bruising or staining olive; bald; 
sometimes very finely reticulate near the apex. Flesh: 
White; unchanging when sliced. Odor and Taste: 
Taste very bitter; odor not distinctive. Chemical Re- 
actions: KOH orange on cap. Iron salts pink on flesh. Spore Print: Pinkish brown. 
Microscopic Features: Spores 10-13 x 3—4 pm; fusiform to subfusiform; smooth. 
Pileipellis a cutis. Comments: Compare with Zylopilus rubrobrunneus (p. 385), 
which never features purple colors on the stem. 


TYLOPILUS RUBROBRUNNEUS 


Ecology: Mycorrhizal with hardwoods (especially oaks and 
beech), but also reported in mixed woods and under hem- 
lock; growing alone, scattered, or gregariously; summer and fall; 
widely distributed. Cap: 8-30 cm; convex, becoming broadly 
convex or nearly flat in age; dry; bald or finely felty; sometimes 
becoming cracked; the margin inrolled at first; dark purple or 
purple brown when young, quickly becoming purplish brown, 
brown, cinnamon, or tan. Pore Surface: Whitish at first, be- 
coming pinkish and finally dingy brown; bruising brownish; 
pores circular, 1-2 per mm; tubes to 20 mm deep. Stem: 6—20 
cm long; 1-5 cm thick; more or less equal when young, but 
usually enlarging toward the base with maturity; whitish to 
brownish or purplish; typically developing olive-brown stains 
or bruising this color; bald; sometimes very finely reticulate 
near the apex. Flesh: Thick and white; sometimes discoloring 
olive around worm holes. Odor and Taste: Taste very bitter; 
odor not distinctive. Chemical Reactions: Ammonia nega- 
tive to yellowish on cap; negative on flesh. KOH rusty orange 
to orangish on cap; negative on flesh. Iron salts negative on 
cap; negative to pinkish on flesh. Spore Print: Dull 
pinkish to reddish brown. Microscopic Features: 
Spores 10-14 x 3—4.5 um; nearly oblong, or fu- 
soid; smooth. Pileipellis of mostly erect, cylindric 
elements with rounded or subclavate apices. Com- 
ments: This is one of the most common summer 
boletes in the Midwest’s oak-hickory forests. Field 
characters include the bitter taste, purple and then 
brown cap, brown-staining pore surface, and large 
stem that develops olive stains. Compare with 7y- 
lopilus indecisus (p. 383), Tylopilus plumbeoviolaceus 
(p. 384), and Xanthoconium purpureum (p. 391). 


TYLOPILUS SORDIDUS 


Ecology: Mycorrhizal with hardwoods and coni- 
fers; growing alone or scattered; often found in dis- 
turbed-ground settings like roadsides, ditches, and 
so on; summer and fall; widely distributed. Cap: 
2—5 cm; convex, becoming broadly convex or nearly 
flat in age; dry; finely velvety when young, typically 
cracking and splitting with maturity, exposing whit- 
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ish flesh that may stain pinkish or bluish; dark brown 
to grayish, often with bluish tints by maturity, at least 
near the margin. Pore Surface: Whitish to yellowish 
at first, becoming brown to reddish brown; bruising 
blue, then reddish brown; pores circular, 1-2 per mm; 
tubes to 1 cm deep. Stem: 4—8 cm long; up to 1 cm 
thick; more or less equal; colored like the cap; not 
reticulate. Flesh: White; staining pinkish to red and/ 
or blue when sliced. Odor and Taste: Taste mild; 
odor not distinctive, or slightly bleach-like. Chemi- 
cal Reactions: Ammonia dark purple or black on cap 
(sometimes after a red stage); bluish, then yellowish 
to orangish on flesh. KOH red to pinkish or negative 
on cap; orangish on flesh. Iron salts negative on cap; 
bluish to greenish or negative on flesh. Spore Print: 
Brown to reddish brown or purplish brown. Microscopic Features: Spores 10—17 
x 4-8 um; subfusoid to ellipsoid; smooth. Pileipellis a cutis with occasional cys- 
tidioid elements. Comments: The grayish-brown cap, whitish and then brownish 
pore surface, and blue staining are good field characters. Compare with Tylopilus 


alboater (p. 382). 


TYROMYCES CHIONEUS 


Ecology: Saprobic on the deadwood of hardwoods; causing 
a white rot; annual; growing alone or with 2 or 3 other 
fruiting bodies; summer and fall; widely distributed. 
Cap: Up to 12 cm across; convex; semicircular to 
kidney-shaped; very finely velvety at first, becoming 
bald and, in old age, developing a crusty surface that 
becomes wrinkled or shriveled; white to off-white or, 
in age, yellowish to brownish; soft. Pore Surface: 
White, becoming yellowish in old age or when dried 
out; not bruising appreciably; with 3—5 circular to 
angular pores per mm; tubes to 8 mm deep. Stem: 
Absent. Flesh: White; soft and watery when fresh. 
Odor and Taste: Odor fragrant when fresh; taste 
not distinctive, or slightly bitter. Chemical Reac- 
tions: KOH negative on cap and flesh. Spore Print: 
White. Microscopic Features: Spores 4-5 x 1.5-2 
um; smooth; cylindric to slightly allantoid. Cystidia 
and setae absent, but fusoid cystidioles present. Hy- 
phal system dimitic. Comments: The whitish to pale 
brownish cap, fragrant odor, and soft flesh are good 
field characters for this species. 
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URNULA CRATERIUM 


Ecology: Saprobic on sticks and small logs (often 
buried) of hardwoods; growing alone, scattered, or 
in dense clusters; spring; widely distributed. Fruiting 
Body: 2-15 cm; shaped like a deep cup or an urn; 
the opening narrow at first, but soon expanding; the 
margin becoming torn and folded back; in age of- 
ten splitting and breaking apart; dark brown on the 
outside (becoming darker with age), with blackish 
areas; usually black on the inner surface; outer surface 
rough and gritty when young, becoming bald; stem 
to 2.5 cm long, colored like the fruiting body and 
continuous with it, tough, black toward the base; 
flesh somewhat tough and leathery. Microscopic 
Features: Spores 24—36 x 10-15 um; smooth, ellip- 
soid to subfusoid. Comments: Sometimes called the 
“devil’s urn.” This distinctive fungus is often encoun- 
tered by morel hunters. 


VASCELLUM CURTISII 


Ecology: Saprobic; growing alone, scattered, gregariously, or (usually) in small 
clusters; in grass, often in disturbed-ground areas like ditches; late summer and 
fall; widely distributed. Fruiting Body: Shaped like a small ball, 1-2 cm across, but 
frequently misshapen as a result of clustered growth; 
densely spiny when young; spines up to 5 mm long, 
often joined at their tips, and easily rubbing off; in 
maturity often fairly smooth, with a powdery coat- 
ing; white, becoming pale brown; developing a small 
hole at the top; with a tiny sterile base, or appearing 
merely pinched together at the bottom; with a white, 
fleshy interior at first; later with yellowish to olive 
granular flesh, and eventually filled with brownish or 
purplish-brown spore dust. Microscopic Features: 
Spores 3-3.5 um; globose; minutely spiny. Capillitial 
threads 3-7 um wide; branching; both thin-walled 
elements and thick-walled elements present. Com- 
ments: Also known as Lycoperdon curtisii. Compare 
with Lycoperdon marginatum (p. 266), which is larger, 
grows in woods, and features shorter spines and an 


outer skin that sloughs away in chunks. 


388 


VERPA BOHEMICA 


Ecology: Potentially mycorrhizal and/or saprobic; 
found under hardwoods (and sometimes under coni- 
fers); early spring; northern Midwest. Cap: Attached 
only at the stem’s apex; 1-5 cm; nearly conical or 
irregularly bell-shaped; deeply wrinkled longitudi- 
nally; occasionally appearing pitted; tan to brown 
to dark yellow brown. Undersurface: Whitish to 
brownish. Stem: 6—15 cm long; 0.5-3 cm thick; more 
or less equal; sometimes tapered upward or down- 
ward; creamy white, sometimes tinged with brown 
shades, frequently with darker granules forming belts 
of color. Flesh: Nearly nonexistent, or sometimes 
loosely stuffed; with wispy, cotton-candy-like fibers 
in the stem. Odor and Taste: Not distinctive. Micro- 
scopic Features: Spores 45-87 x 15—22 um; smooth; elongated-ellipsoid; sometimes 
slightly curved; without oil droplets. Asci 2-spored. Comments: Mildly poisonous 
to some people. Compare with Morchella punctipes (p. 280). 


VERPA CONICA 


Ecology: Potentially mycorrhizal and/or saprobic; found un- 
der hardwoods in spring; widely distributed. Cap: Attached 
only at the stem’s apex; 1.5—4 cm; convex or, more frequently, 
thimble-shaped; typically with a slightly outcurved margin 
when mature; tan to brown to dark brown; 
bald; tacky when wet; typically smooth or 
very slightly wrinkled at maturity, but some- 
times broadly lumpy, wrinkled, or very finely 
ridged. Undersurface: Tan to brown to dark 
brown. Stem: 2.5—11 cm long; 0.5-1.5 cm 
thick; more or less equal; sometimes tapered 
toward the base; creamy white, sometimes 
tinged with brown shades. Flesh: Nearly 
nonexistent, or sometimes loosely stuffed; 
with wispy, cotton-candy-like fibers in the 
stem. Odor and Taste: Not distinctive. Mi- 
croscopic Features: Spores 17—26 x 11-15 
um; smooth; ellipsoid; without oil droplets. Asci 8-spored. 
Comments: Not recommended for the table. The relatively 
smooth cap surface readily separates this species. 


VOLVARIELLA BOMBYCINA 
(SCHAEFFER) SINGER 


Ecology: Saprobic on the wood of diverse hard- 
woods, either on dead trees or from the wounds 
of living trees; growing alone or gregariously; late 
spring, summer, and fall; widely distributed. Cap: 
5-20 cm; oval at first, becoming bell-shaped to 
broadly convex or nearly flat; whitish or tinged 
yellowish to brownish in age; the margin not lined; 
dry; covered with silky hairs. Gills: Free from the 
stem; whitish, becoming pink; crowded. Stem: 
6-20 cm long; 1-2 cm thick; more or less equal, 
but usually tapering somewhat to apex; dry; white; 
bald; without a ring; the base encased in a thick, 
white to yellowish or brown, sac-like volva. Flesh: 
White; unchanging. Odor and Taste: Not dis- 
tinctive. Chemical Reactions: KOH negative on 
cap. Spore Print: Pink. Microscopic Features: 
Spores 6.5-10.5 x 4.5-7 um; ellipsoid; smooth. 
Cystidia present; variously shaped. Pileipellis a 
cutis. Comments: The habitat on wood and the 
silky whitish to pale brownish cap identify this 
species. Compare with Volvariella taylori (p. 390) 
and Volvariella volvacea (p. 390). 


VOLVARIELLA PUSILLA (PERSOON) SINGER 
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Photo by Noah Siegel 


Ecology: Saprobic; growing alone or gregariously; usually found in gardens, lawns, 
woodchips, and so on, but also sometimes found in woods, at least in areas of dis- 
turbed ground (pathsides and so on); summer and fall; widely distributed. Cap: 
Up to 3.5 cm; oval at first, becoming convex to broadly convex or nearly flat; 
white, but sometimes very slightly darker over the center; the margin lined; slightly 
sticky when fresh, but soon dry. Gills: Free from the stem; whitish, becoming 
pink; close or nearly distant. Stem: 1-5 cm long; 1-3 mm thick; more or less 
equal; dry; white; bald; without a ring; the base encased in a thick, white to gray- 


ish, sac-like volva, which may be buried. Flesh: 
Thin; white; unchanging. Odor and Taste: Not 
distinctive. Chemical Reactions: KOH negative 
on cap. Spore Print: Pink. Microscopic Features: 
Spores 5.5-8 x 4—6 pm; ellipsoid; smooth. Pleu- 
rocystidia and cheilocystidia mostly fusoid-ventri- 
cose. Pileipellis a cutis. Comments: If the volva is 
missed, this species might be confused with Con- 
ocybe apala (p. 147), which has a pointed cap and 


brown, rather than pink, mature gills. 
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VOLVARIELLA TAYLORI 
(BERKELEY & BROOME) SINGER 


Ecology: Saprobic; growing alone or gregariously on the 
ground; found in woods, often near brush piles and woody 
debris, or in urban areas in grassy waste places; spring through 
fall; widely distributed. Cap: 2—6 cm; convex or broadly conic, 
becoming broadly convex to nearly flat; dry; finely hairy; gray- 
ish to brownish gray; the margin not lined. Gills: Free from the 
stem; whitish, becoming pink; close or nearly distant. Stem: 
3-6.5 cm long; 3-7 mm thick; tapering gradually to the apex, 

with a slightly swollen base; dry; whitish 

or grayish; bald or, at the apex, finely 

hairy; the base encased in a thick, gray to 
T brownish, sac-like volva. Flesh: White. 
Y 


Odor and Taste: Not distinctive, or rad- 

ish-like. Spore Print: Pink. Microscopic 

Features: Spores 5.5-9 x 4—6 um; el- 

lipsoid; smooth. Pleurocystidia and 

cheilocystidia mostly fusoid-ventricose. 
Pileipellis a cutis. Comments: Compare with Volvariella bombycina (p. 389), which 
grows from wood and has a white to very pale brownish cap. 


Spore print 


VOLVARIELLA VOLVACEA (BULLIARD) SINGER 


Ecology: Saprobic; growing gregariously or in clus- 
ters; found in woodchips, greenhouses, gardens, com- 


post piles, and similar locations; spring through fall 
(or over winter in greenhouses); widely distributed 
in introduced settings. Cap: 5-16 cm; egg-shaped 
when young, expanding to convex or broadly conic, 
becoming broadly convex or nearly flat; dry; radially 
streaked with hairs; gray to brownish gray or gray- 
ish brown or nearly black when young, with a paler 
marginal area; soft; the margin not lined, but often 
splitting with age. Gills: Free from the stem; white, 
becoming pink; close or nearly crowded. Stem: 4-14 
cm long; up to 2 cm thick; tapering gradually to 
apex, with a swollen base; dry; whitish 
or brownish; silky; the base encased in 
a thick, sac-like volva that is brownish 
gray to nearly black above and whitish 
below. Flesh: White. Odor and Taste: 
Not distinctive. Chemical Reactions: 
KOH negative on cap. Spore Print: 
Pink. Microscopic Features: Spores 
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7-10.5 x 4.5-7 um; more or less ellipsoid, or somewhat ovoid; smooth; inamyloid. 
Pleurocystidia and cheilocystidia variously shaped, but mostly fusoid-ventricose. 
Pileipellis a cutis. Comments: Edible; we have not tried it. This is a robust and 
distinctive Volvariella found in woodchips and other introduced settings. 


VOLVOPLUTEUS GLOIOCEPHALUS 


Ecology: Saprobic; growing alone or gregariously in gardens, lawns, woodchips, 
fields, and so on, but also found in woods; late spring to fall; widely distributed, 
but rare. Cap: 5-15 cm; oval at first, becoming convex to broadly convex or bell- 
shaped (occasionally nearly flat); bald; sticky when 
fresh; shiny when dry; white to grayish (sometimes 
whitish, but darker toward the center); the mar- 
gin not lined. Gills: Free from the stem; whitish, 
becoming pink; close or crowded. Stem: 5—20 cm 
long; 1-2.5 cm thick; more or less equal; some- 
times tapering slightly to top; dry; white; bald; 
without a ring; the base encased in a thick, white 
to grayish, sac-like volva that may be prominent 
or not and that may be buried. Flesh: Soft; white; 
unchanging. Odor and Taste: Not distinctive, or 
unpleasant. Chemical Reactions: KOH negative 
on cap. Spore Print: Pink to brownish pink. Mi- 
croscopic Features: Spores 11.5—21 x 7—12.6 pm; 
ellipsoid; smooth. Pleuro- and cheilocystidia vari- 
ously shaped (including fusoid, fusoid-ventricose, 
lanceolate, and clavate). Pileipellis an ixocutis. 
Comments: Also known as Volvariella gloiocephala 
and Volvariella speciosa, but recent DNA studies (Justo, Minnis, et al. 2011) support 
placing this species in a separate genus. Compare with Amanita bisporigera (p. 89), 
which features a ring and has a white spore print and white mature gills. 


XANTHOCONIUM PURPUREUM 


Ecology: Mycorrhizal with oaks; growing alone, 
scattered, or gregariously; early summer through 
fall; widely distributed. Cap: 3-7 cm, convex, 
becoming broadly convex; dry; bald or very mi- 
nutely velvety; purplish red to maroon or reddish 
brown, fading to tan. Pore Surface: Whitish, be- 
coming yellowish brown; not bruising, or bruis- 
ing vaguely brownish; pores circular; tubes to 15 
mm deep. Stem: 5—8 cm long; 0.5-1.5 cm thick; 
more or less equal; bald; not reticulate; pale at 
apex, streaked with the cap color below. Flesh: 
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Photo by Dan Molter 


Photo by Lisa K. Suits 


Ammonia on stem 


Whitish; unchanging. Odor and Taste: Not distinctive in most specimens; odor 
often becoming foul (like bad meat) as the spores mature. Chemical Reactions: 
Ammonia sea green on cap, resolving to purplish; negative on flesh. KOH negative 
on cap and flesh. Iron salts negative on cap and flesh. Spore Print: Bright yellow 
brown. Microscopic Features: Spores 9-13 x 3—4 um; smooth; subfusoid. Pileipellis 
hymeniform. Comments: The purplish-red to reddish-brown colors, absence of 
staining reactions, nonreticulate stem, yellow-brown spore print, and ammonia 
reaction are good identification characters. Xanthoconium affine (also known as 
Boletus affinis) is similar but brown; its cap does not turn green with ammonia. 
Compare with Xanthoconium separans (below), which has a cap that soon turns 
yellowish brown, a wrinkled to reticulate stem, and surfaces that turn green with 
KOH (as well as ammonia), and with Tylopilus rubrobrunneus (p. 385), which has 
a pinkish pore surface and bitter taste. 


XANTHOCONIUM SEPARANS 
(PECK) HALLING & BOTH 


Ecology: Mycorrhizal with hardwoods (es- 
pecially oaks); growing alone, scattered, or 
gregariously; summer and fall; widely dis- 
tributed. Cap: 5-20 cm; convex, becom- 
ing broadly convex; dry; usually somewhat 
wrinkled; the margin often with a very small 
projecting sterile portion; color variable, but 
typically lilac brown or liver red when young, 
becoming yellowish brown in age. Pore Sur- 
face: White when young, becoming yellowish 
and finally brownish; not bruising; pores ap- 
pearing “stuffed” when young; at maturity with 1-2 circular pores per 
mm; tubes to 3 cm deep. Stem: 6-15 cm long; 1-3 cm thick; more or 
less equal, or tapering somewhat to apex; solid; bald; usually wrinkled, 
and sometimes reticulate; pale at apex, but flushed with the color of 
the young cap below. Flesh: White; unchanging. Odor and Taste: Not 
distinctive. Chemical Reactions: Ammonia green on young, liver-hued 
caps; pinkish to red on older, yellow-brown caps; green on stem; pinkish 
to purplish or negative on flesh. KOH flashing green on cap; negative to 
grayish or pinkish on flesh. Iron salts gray on cap; negative to grayish on 
flesh. Spore Print: Brownish to pale 
reddish brown or yellowish brown. 
Microscopic Features: Spores 12-16 
x 3.5-5 pm; smooth; subfusiform. 
Pileipellis hymeniform. Comments: 
Edible and very good when fresh and 
young. Compare with Xanthoconium 


purpureum (p. 391). 


XEROMPHALINA CAMPANELLA 


Ecology: Saprobic on the deadwood of conifers; 
usually growing in dense clusters on stumps and 
logs, but occasionally growing alone or gregar- 
iously; spring through fall; widely distributed. 
Cap: 0.5-2.5 cm across; convex, becoming 
broadly convex, with a central depression and 
an arched margin; bald; dry; widely lined on the 
margin when wet; brownish yellow, rusty, yellow- 
ish, or orange; usually darker toward the center; 
fading. Gills: Running down the stem; fairly dis- 
tant; usually with many cross-veins; pale yellow 
or orangish. Stem: 1-5 cm long; 1-3 mm thick; 
more or less equal; yellowish above, darker below; 
bald above, finely hairy at the base; rather wiry 
and tough; often curved. Flesh: Insubstantial. 
Odor and Taste: Not distinctive. Spore Print: 
White. Microscopic Features: Spores 5—8 x 3—4 
um; smooth; ellipsoid; weakly amyloid. Pleuro- 
cystidia and cheilocystidia fusiform. Caulocystidia 
clavate to fusiform. Comments: Xeromphalina 
kauffmanii is nearly identical but grows on the 
deadwood of hardwoods and has smaller spores. 


Compare with Rickenella fibula (p. 338). 


XEROMPHALINA TENUIPES 


Ecology: Saprobic on the deadwood and litter 
of hardwoods; growing alone, scattered, or gre- 
gariously either directly from wood or terres- 
trially in the vicinity of deadwood; spring and 
early summer; widely distributed. Cap: 2-7 cm 
across; convex, becoming broadly convex; very 
finely velvety or nearly bald; dry; widely lined on 
the margin when wet; orangish brown to brown- 
ish orange, with a slightly darker center. Gills: 
Broadly attached to the stem; close or nearly dis- 
tant; whitish to yellowish; often forked. Stem: 
5-8 cm long; 2-8 mm thick; more or less equal; 
brownish orange to orangish brown; prominently 
velvety-hairy; rather tough; sometimes rooting. 
Flesh: Brownish; unchanging. Odor and Taste: 
Odor not distinctive; taste not distinctive, or 
slightly bitter. Chemical Reactions: KOH dark 
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reddish brown on cap. Spore Print: White. 
Microscopic Features: Spores 6.5—8 x 3-4.5 
um; smooth; ellipsoid; weakly amyloid. Pleu- 
rocystidia clavate to fusiform. Cheilocystidia 
irregular; often contorted. Caulocystidia 
cylindric; thick-walled. Comments: The 
habitat (on deadwood or scattered around 
it), fuzzy stem, and overall aspect are good 
field characters. Compare with Flammulina 


velutipes (p. 177). 


XERULA FURFURACEA 
(PECK) REDHEAD, GINNS, & SHOEMAKER 


Ecology: Saprobic on decaying debris of hardwoods, but not typically growing on 


logs or stumps unless they are well decomposed; usually terrestrial; spring through 
fall; widely distributed. Cap: 2-12 cm; convex to bell-shaped when young, becoming 
broadly convex to flat in age and typically retaining a central bump; smooth or, more 


often, wrinkled and puckered over the center; bald; 
greasy in normal weather conditions; dark brown to 
grayish brown or yellow brown, but not infrequently 
fading to brownish or buff; the margin incurved 
when young, sometimes uplifted in maturity, not 
lined. Gills: Attached to the stem or notched; close or 
nearly distant; whitish; thick; yellowish to brownish 
after being dried for the herbarium. Stem: 7-15 cm 
long above ground; 0.5—1.5 cm thick; tapering to the 
apex; usually finely hairy; white near the apex, but 
colored like the cap below; with maturity, the brown 
areas often stretch into snakeskin or chevron patterns; 
rather stiff; with a long, tapered taproot extending 
underground; the taproot sometimes bruising rusty 
brown. Flesh: Whitish; unchanging. Odor and 
Taste: Not distinctive. Chemical Reactions: KOH 
negative on cap. Spore Print: White. Microscopic 
Features: Spores 14—17 x 9.5—12 pm; smooth; inam- 
yloid; ellipsoid to broadly ovoid. Cheilocystidia nar- 


rowly fusoid to fusoid-ventricose. Pleurocystidia fat-cylindric; thin-walled. Pileipellis 
hymeniform, with thin-walled pileocystidia. Comments: The long, underground 
root is a good feature for recognizing the genus. However, several species of Xerula 
are very similar and best differentiated with a microscope. Compare with Xerula 
megalospora (p. 395), which is generally smaller, has bright orange gills when dried, 
and has different microscopic features. 
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XERULA MEGALOSPORA 


Ecology: Saprobic on decaying debris and roots of hard- 
woods, but not typically growing on logs or stumps un- 
less they are well decomposed; usually terrestrial; spring 
through fall; widely distributed. Cap: 2-8 cm; convex 
or broadly conical when young, becoming broadly 
convex to flat in age; fairly smooth, or wrinkled in a 
zone around the center; bald; greasy in normal weather 
conditions; pale grayish brown to buff or nearly white; 
the margin often uplifted in maturity. Gills: Attached 
to the stem or notched; distant or nearly so; whitish; 
thick; bright orange after being dried. Stem: 6-13 cm 
long above ground; up to about 1 cm thick; tapering 
to the apex; bald; white; with a long, tapered taproot 
extending underground; the taproot 
sometimes bruising rusty brown. 
Flesh: Whitish; unchanging. Odor 
and Taste: Odor not distinctive, or 
reminiscent of carrots; taste not dis- 
tinctive. Chemical Reactions: KOH 
negative on cap. Spore Print: White. 
Microscopic Features: Spores 18—23 
x 10-14 pm; finely pitted; inamyloid; 
prominently limoniform to amygda- 
liform. Cheilocystidia usually con- 
spicuously capitate. Pleurocystidia 
cylindric; thin-walled. Pileipellis hymeniform, with 


thin-walled pileocystidia. Comments: Compare with 
Xerula furfuracea (p. 394). A dried specimen of Xerula 


megalospora, featuring orange gills, is illustrated on p. 13. 


XYLARIA LONGIPES 


Ecology: Saprobic on decaying hardwood logs and sticks 
(especially the debris of beech and maples), growing 
alone or gregariously, directly from the wood; causing a 
soft rot; spring through fall; widely distributed. Fruiting 
Body: 2-8 cm tall; up to 2 cm across; tough; shaped 
more or less like a club; with a rounded tip; grayish to 
brownish when young, becoming black with maturity; 
surface becoming finely, distinctively cracked and scaly 
in a mosaic pattern with maturity; stem usually pro- 
portionally long, but sometimes short or nearly absent. 
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Microscopic Features: Spores 13-15 x 5-7 pm; smooth; fusiform; with a spiral 
germ slit that runs the length of the spore. Comments: Compare with Xylaria 
polymorpha (below). 


XYLARIA POLYMORPHA 
(PERSOON) GREVILLE 


Ecology: Saprobic on decaying hardwood stumps and logs, 
usually at or near the base of the stump; sometimes appearing 
terrestrial, but actually attached to buried 
wood; growing alone or, more commonly, 
in clusters; causing a soft rot of the wood; 
appearing in spring and not decaying until 
late summer or fall. Fruiting Body: 3—10 
cm tall; up to 2.5 cm across; tough; shaped 
more or less like a club or a finger, but oc- 
casionally flattened; usually with a rounded 
tip; in spring coated with a pale to bluish 
or purplish dust of conidia (asexual spores), 
except at the whitish tip, but as the season 
progresses, becoming blackish with a pale 
tip and, eventually, black overall; surface 
becoming minutely pimpled and wrinkled 
with maturity. Flesh: Whitish; very tough. 
Microscopic Features: Spores 20—31 x 
5-10 um; smooth; widely fusiform; with 
straight germ slits extending half to two- 
thirds of the spore’s length. Comments: 
Sometimes called “dead man’s fingers.” 
Compare with Xylaria longipes (p. 395), 
which often features a distinct stem, has 
a surface that develops a mosaic pattern 
of fine cracks, and differs microscopically. 


Photo by Charya Peou 


THE EVOLUTIONARY 
PICTURE 


By the time the manuscript we're writing right now is 
sent to the printer, some of the information included 
in the tables below will have changed—and by the 
time you are reading this, even more changes may 
have occurred. The DNA revolution in mycology 
(see chapter 1) has only just begun, and we have 
little doubt that in future years the names and taxo- 
nomic arrangements presented here may appear just 
as quaint as names like “Collybia dryophila” and “Bo- 
letus scaber” appear to today’s readers. But if theories 
and assumptions werent constantly revised on the 
basis of new data, mycology would be a tradition 


Phylum: Ascomycota 
Subphylum: Pezizomycotina 
Class: Leotiomyces 
Order: Helotiales 
Family: Helotiaceae 
Genera: Bisporella 
Order: Leotiales 
Family: Leotiaceae 
Genera: Leotia 
Order: Rhytismatales 
Family: Cudoniaceae 


Genera: Spathulariopsis 


rather than a science; learning different names and 
discovering different relationships is inherent in the 
scientific process. 

The tables below include only the genera rep- 
resented in this book; dozens (even hundreds) of 
mushroom genera are missing. The information is 
culled from Ainsworth & Bisby’s Dictionary of the 
Fungi (2008 edition; see Kirk et al. 2008), along 
with data from several publications that have ap- 
peared since, and information from Index Fungorum 
(www.indexfungorum.org) and MycoBank (www 
-mycobank.org). 


Class: Pezizomycetes 
Order: Pezizales 
Family: Discinaceae 
Genera: Gyromitra 
Family: Helvellaceae 
Genera: Helvella 
Family: Morchellaceae 
Genera: Disciotis, Morchella, Verpa 
Family: Pezizaceae 
Genera: Pachyella, Peziza 


Family: Pyrenemataceae 
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Genera: Aleuria, Humaria, Otidea, 


Scutellinia 
Family: Sarcoscyphaceae 
Genera: Microstoma, Sarcoscypha 
Family: Sarcosomataceae 
Genera: Galiella, Urnula 
Class: Sordariomycetes 
Genera: Camarops, Cordyceps, 
Elaphocordyceps, Hypomyces, 
Xylaria 
Phylum: Basidiomycota 
Subphylum: Agaricomycotina 
Class: Dacrymycetes 
Order: Dacrymycetales 
Family: Dacrymycetaceae 
Genera: Calocera 
Class: Tremellomycetes 
Order: Tremellales 
Family: Tremellaceae 
Genera: Tremella 
Class: Agaricomycetes 
Order: Agaricales 
Family: Agaricaceae 


Genera: Agaricus, Calvatia, 
Chlorophyllum, Coprinus, 
Crucibulum, Cyathus, 
Cystodermella, Lepiota, 
Leucoagaricus, Leucocoprinus, 
Lycoperdon, Macrolepiota, 
Morganella, Mycenastrum, 
Nidularia, Vascellum 


Family: Amanitaceae 

Genera: Amanita, Limacella 
Family: Bolbitiaceae 

Genera: Bolbitius, Conocybe 
Family Clavariaceae 


Genera: Clavaria, Clavulinopsis, 
Ramariopsis 


Family: Cortinariaceae 
Genera: Cortinarius 
Family: Entolomataceae 


Genera: Clitopilus, Entoloma, 
Rhodocybe 


Family: Fistulinaceae 
Genera: Fistulina 
Family: Hydnangiaceae 
Genera: Laccaria 
Family: Hygrophoraceae 
Genera: Ampulloclitocybe, 
Hygrocybe, Hygrophorus 
Family: Inocybaceae 
Genera: Crepidotus, Flammulaster, 
Inocybe, Simocybe 
Family: Lyophyllaceae 
Genera: Asterophora, Calocybe, 
Hypsizygus, Lyophyllum 
Family: Marasmiaceae 
Genera: Connopus, Clitocybula, 
Crinipellis, Gerronema, 
Gymnopus, Macrocystidia, 
Tetrapyrgos, Marasmius, 
Megacollybia, Omphalotus, 
Rhizomarasmius, Rhodocollybia 
Family: Mycenaceae 
Genera: Mycena, Panellus, 
Xeromphalina 
Family: Physalacriaceae 
Genera: Armillaria, Flammulina, 
Rhizomarasmius, Rhodotus, 
Xerula 
Family: Pleurotaceae 
Genera: Hohenbuehelia, Pleurotus 
Family: Pluteaceae 
Genera: Pluteus, Volvariella, 
Volvopluteus 
Family: Psathyrellaceae 


Genera: Coprinellus, Coprinopsis, 
Lacrymaria, Parasola, Psathyrella 


Family: Schizophyllaceae 
Genera: Schizophyllum 
Family: Strophariaceae 


Genera: Agrocybe, Galerina, 
Hebeloma, Hypholoma, 
Leratiomyces, Pholiota 


Family: Tapinellaceae 
Genera: Tapinella 
Family: Tricholomataceae 


Genera: Arrhenia, Callistosporium, 
Clitocybe, Collybia, 
Infundibulicybe, Leucopaxillus, 
Leucopholiota, Melanoleuca, 
Resupinatus, Tricholoma 


Family: Uncertain 


Genera: Gymnopilus, Panaeolus, 
Phyllotopsis, Rickenella, 
Tricholomopsis 


Order: Auriculariales 
Family: Auriculariaceae 
Genera: Auricularia, Exidia 
Family: Uncertain 
Genera: Ductifera, Pseudohydnum 
Order: Boletales 
Family: Boletaceae 


Genera: Austroboletus, Boletellus, 
Boletus, Chalciporus, 
Heimioporus, Leccinum, 
Phylloporus, Pulveroboletus, 
Retiboletus, Strobilomyces, 
Tylopilus, Xanthoconium 


Family: Calosomataceae 
Genera: Calostoma 

Family: Gomphidiaceae 
Genera: Chroogomphus 

Family: Gyroporaceae 


Genera: Gyroporus 
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Family: Hygrophoropsidaceae 
Genera: Hygrophoropsis 
Family: Paxillaceae 


Genera: Gyrodon, Paragyrodon, 
Paxillus 


Family: Sclerodermataceae 
Genera: Scleroderma 
Family: Suillaceae 
Genera: Suillus 
Order: Cantharellales 
Family: Cantharellaceae 
Genera: Cantharellus, Craterellus 
Family: Clavulinaceae 
Genera: Clavulina 
Family: Hydnaceae 
Genera: Hydnum 
Order: Geastrales 
Family: Geastraceae 
Genera: Geastrum 
Order: Gomphales 
Family: Clavariadelphaceae 
Genera: Clavariadelphus 
Family: Gomphaceae 
Genera: Gomphus, Ramaria 
Order: Hymenochaetales 
Family: Hymenochaetaceae 


Genera: Coltricia, Inonotus, 
Phellinus, Porodaedalea 


Order: Phallales 
Family: Phallaceae 


Genera: Mutinus, Phallus, 
Pseudocolus 


Order: Polyporales 
Family: Fomitopsidaceae 


Genera: Daedalea, Fomitopsis, 
Ischnoderma, Laetiporus, 
Phaeolus, Piptoporus 
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Family: Ganodermataceae 
Genera: Ganoderma 
Family: Meripilaceae 
Genera: Abortiporus, Grifola, 
Meripilus 
Family: Meruliaceae 


Genera: Bjerkandera, Gloeoporus, 
Mycorrhaphium, Phlebia, 
Podoscypha, Steccherinum 


Family: Phanerochaetaceae 
Genera: Climacodon 
Family: Polyporaceae 


Genera: Cerrena, Daedaleopsis, 
Fomes, Hapalopilus, Lenzites, 
Panus, Perenniporia, Polyporus, 
Poronidulus, Pycnoporus, 
Spongipellis, Trametes, 
Trichaptum, Tyromyces 

Family: Sparassidaceae 


Genera: Sparassis 


Order: Russulales 
Family: Albatrellaceae 
Genera: Albatrellus 
Family: Auriscalpiaceae 


Genera: Artomyces, Auriscalpium, 
Lentinellus 


Family: Bondarzewiaceae 
Genera: Bondarzewia 
Family: Hericiaceae 
Genera: Hericium 
Family: Russulaceae 
Genera: Lactarius, Russula 
Family: Stereaceae 
Genera: Stereum 
Order: Sebacinales 
Family: Sebacinaceae 
Genera: Tremellodendron 
Order: Thelephorales 
Family: Bankeraceae 


Genera: Hydnellum, Phellodon, 


Sarcodon 
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GLOSSARY AND 


Note: Boldface references indicate 
the start of full mushroom descrip- 
tions; italicized references indicate 
illustrations; capitals are used to 
distinguish glossary items. 


Abortiporus 
biennis: 56, 62, 80 
distortus: 80 
abortivum, Entoloma: 26, 69, 171, 
402 
abrupta, Amanita: 41, 88, 91 
abundans, Clitocybula: 32, 143 
acervata, Collybia: 146 
acervatus 
Connopus: 37, 146 
Gymnopus: 146 
acetabulum, Helvella: 72, 201, 202, 
204 
ACICULATE: Needle-shaped. 
acidus, Suillus, var. intermedius: 
367 
aculeata, Podoscypha: 76, 321 
ACUTE: Pointed. 
acutesquamosa, Lepiota: 258 
acutoconica, Hygrocybe: 212 
adaequata, Inocybe: 54, 220 


ka M 


admirabilis, Pluteus: 317 
ADNATE GILLS. See GILLS 
ADNEXED GILLS. See GILLS 
adonis, Mycena: 287 
adusta, Bjerkandera: 65, 107 
adustum, Mycorrhaphium: 67, 291 
aeruginea, Russula: 45, 338, 339 
aestivalis, Boletus: 123 
affine, Xanthoconium: 392 
affinis, Boletus: 392 
Agaricus: 12 
arvensis: 47, 81, 84, 364 
campestris: 47, 81, 83 
placomyces: 52, 82, 83 
pocillator: 52, 82, 199 
porphyrocephalus: 47, 82, 83 
sylvicola: 52, 83 
xanthodermus: 47, 81, 84, 364 
Agrocybe 
erebia: 52, 84 
molesta: 47, 85, 86, 362, 402 
pediades: 47, 85, 86, 294 
praecox: 48, 54, 85, 86, 363, 
402 
Albatrellus 
caeruleoporus: 56, 87 
confluens: 88 


INDEX 


cristatus: 56, 87 
ovinus: 88 
albellum, Leccinellum: 58, 252, 253 
albidulum, Hebeloma: 53, 198 
albipes, Conocybe: 147 
albissimus, Leucopaxillus: 29, 263, 
264 
alboater, Tylopilus: 59, 382, 386 
alboniger 
Phellodon: 68, 208, 306 
Resupinatus: 30, 334 
Aleuria aurantia: 71, 88, 293 
ALLANTOID: Sausage-shaped. 
allardii, Lactarius: 1, 2, 43, 230, 
231, 341 
alveolaris 
Favolus: 322 
Polyporus: 63, 321 
Amanita: 9, 12 
abrupta: 41, 88, 91 
bisporigera: 12, 40, 89, 261, 391 
brunnescens: 41, 90, 100 
caesarea: 94 
ceciliae: 40, 90, 101 
citrina: 40, 91 
cokeri: 41, 89, 91 
farinosa: 40, 92 
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INDEX 


flavoconia: 41, 92, 93 
flavorubescens: 40, 92, 93 
fulva: 40, 93, 101 
frostiana: 92 
jacksonii: 40, 94 
multisquamosa: 41, 94, 98 
muscaria 
var. formosa: 95 
var. guessowii: 41, 95, 96 
parcivolvata: 40, 95 
pelioma: 41, 96 
polypyramis: 41, 96, 97 
rubescens: 40, 93, 97, 261 
var. alba: 97, 98 
russuloides: 41,94, 98 
salmonescens: 40, 98 
sinicoflava: 101 
sp. (unnamed “little brown 
Amanita’): 41, 99 
spreta: 40, 90, 99 
thiersii: 41, 100, 151, 403 
vaginata: 40, 90, 92, 93, 100 
ambigua, Gyromitra: 194 
americana 
Lepiota: 261 
Macrolepiota: 261 
americanum, Hericium: 205 
americanus 
Clavariadelphus: 75, 138 
Leucoagaricus: 27, 260 
Suillus: 57, 364, 365 
amethystina, Laccaria: 35, 226 
amethystinoides, Clavulina: 75, 139 
AMMONIA: Used for chemical 


testing of mushrooms; see p. 12. 


Ampulloclitocybe clavipes: 33, 101 

AMYGDALIFORM: Almond- 
shaped. 

AMYLOID: A bluish black color 
change in Melzer’s reagent. The 
amyloid spores of Leucopholiota 
decorosa are illustrated on p. 
265; the amyloid ascus tips of 
Peziza badioconfusa are illus- 
trated on p. 300. 


angustata, Hohenbuehelia: 16, 30, 
164, 205, 206, 207 
angusticeps, Morchella: 73, 277, 280 
ANNULUS. See RING 
apala, Conocybe: 47, 147, 389 
Aphids: 191, 192 
APICULUS: A small protrusion 
found on some BASIDIO- 
SPORES, located at the point 
of attachment to the BASID- 
IUM. 
appalachiensis, Cantharellus: 66, 131 
applanatum, Ganoderma: 66, 177, 
180, 184, 300 
applanatus, Crepidotus: 48, 164, 206 
aquifluus, Lactarius: 44, 231 
archeri, Hypoxylon: 373 
arcularius, Polyporus: 63, 322 
AREOLATE: Cracked; see the 
surface of Boletus chrysenteron 
on p. 114. 
areolatum, Scleroderma: 70, 354 
areolatus, Lactarius: 44, 232, 234, 
248 
argillaceifolius, Lactarius: 44, 160, 
232 
Armillaria: 101-3, 171 
caligata: 376 
gallica: 28, 101 
mellea: 28, 102, 171 
ostoyae: 102 
ponderosa: 378 
solidipes: 102 
tabescens: 30, 32, 102, 103 
armillatus, Cortinarius: 54, 152 
Arrhenia epichysium: 31, 103 
Artist’s fungus: 180 
Artomyces pyxidatus: 76, 104 
arvensis, Agaricus: 47, 81, 84, 364 
ASCI (singular ASCUS): Spore-pro- 
ducing structures of members of 
the phylum ASCOMYCOTA 
(including morels, false morels, 
and many cup fungi), visible 
under the microscope. Asci 


are tubular; spores are ejected 
through their tips. See the asci 
of Peziza badioconfusa on p. 
300. 

ASCOCARP: A mushroom that 
produces spores in ASCI. 

ASCOMYCOTA: The phylum of 
mushrooms that produce spores 
in ASCI. See p. 397 for a list of 
the orders, families, and genera 
of the Ascomycota described in 
this book. 

ASCOSPORES: Spores produced 
in ASCI. 

ASCROBICULATE: Not SCRO- 
BICULATE. 

aspera, Lepiota: 27, 258 

Asterophora lycoperdoides: 104, 342 

atkinsoniana, Mycena: 37, 282, 285 

atkinsonii, Boletus: 60, 110, 111, 123, 
125 

atramentaria, Coprinopsis: 50, 149 

atramentarius, Coprinus: 149 

atricapillus, Pluteus: 316 

atrocoerulea, Hohenbuehelia, var. 
grisea: 30, 206 

atropurpurea, Russula: 350 

atrotomentosa, Tapinella: 31, 48, 
369, 370 

atrotomentosus, Paxillus: 370 

atroviridis, Lactarius: 42, 233 

aurantia, Aleuria: 71, 88, 293 

aurantiaca, Hygrophoropsis: 32, 132, 
156, 215, 292 

aurantiacum, Leccinum: 256 

aurantiorugosus, Pluteus: 25, 315 

aurantium, Tricholoma: 39, 375 

auricoma, Parasola: 48, 50, 297, 299 

auricomus, Coprinus: 297 

auricula, Auricularia: 71, 78, 105, 
175, 373 

Auricularia auricula: 71, 78, 105, 
175, 373 

auripes, Boletus: 60, 111 

auriporus, Boletus: 62, 112, 118 


Auriscalpium vulgare: 67, 105 
austriaca, Sarcoscypha: 71, 353 
Austroboletus 

betula: 201 

gracilis: 59, 106 
autumnalis, Galerina: 179 
AZONATE: Not ZONATE. 


Babler Woods State Park (Mis- 
souri): 6 
badioconfusa, Peziza: 72, 170, 300 
badius 
Boletus: 61, 112 
Polyporus: 62, 322, 323, 325 
ballouii 
Russula: 3, 46, 339, 341 
Tylopilus: 59, 382, 383 
BASIDIA (singular BASIDIUM): 
Spore-producing structures 
of members of the phylum 
BASIDIOMYCOTA, visible 
under the microscope. Basidia 
of GILLED MUSHROOMS, 
POLYPORES, and BOLETES 
are usually club-shaped to cylin- 
dric and typically produce 2 or 
4 spores each on prongs called 
sterigmata. Basidia of JELLY 
FUNGI may be Y-shaped (as 
in Calocybe cornea on p. 127), 
cruciate (longitudinally septate, 
divided like hot-cross buns, as 
in Exidia recisa on p. 175), or 
transversely septate (divided into 
segments by lines, like a finger 
when viewed from the palm 
side of the hand). 
BASIDIOCARP: A mushroom that 
produces spores on BASIDIA. 
BASIDIOMYCOTA: The phylum 
of mushrooms that produce 
spores on BASIDIA. See p. 398 
for a list of the orders, families, 
and genera of the Basidiomy- 
cota described in this book. 


BASIDIOSPORES: Spores pro- 
duced on BASIDIA. 

berkeleyi, Bondarzewia: 3, 63, 126 

betula 
Austroboletus: 201 
Heimioporus: 58, 201 

betulina, Lenzites: 168, 257 

betulinus, Piptoporus: 64, 313 

bicolor, Boletus: 61, 113, 114 

biennis, Abortiporus: 56, 62, 80 

biforme, Trichaptum: 64, 67, 375 

BIGUTTULATE: See GUTTULE 

BINDING HYPHAE. See HY- 
PHAL SYSTEM 

BIOLOGICAL SPECIES. See 
SPECIES CONCEPT 

bipellis, Psathyrella: 51, 55, 326, 
327 

BIRD’S NEST FUNGI: Mush- 
rooms in the family Nidularia- 
ceae; spores are packaged in egg- 
like structures (peridioles) that 
sit in tiny, nest-like splash-cups 
and are ejected when raindrops 
strike the nest. Crucibulum laeve 
(p. 165) is an example. 

birnbaumii, Leucocoprinus: 263 

Bisporella citrina: 70, 106 

bisporigera, Amanita: 12, 40, 89, 
261, 391 

Bjerkandera adusta: 65, 107 

Black trumpet: 163 

Blewit: 142 

bohemica, Verpa: 73, 280, 388 

bolaris, Cortinarius: 53, 152 

Bolbitius 
reticulatus: 49, 50, 107 
titubans: 47, 49, 108 
vitellinus: 108 

BOLETE: A fleshy mushroom 
with a more-or-less central stem 
and a layer of TUBES on the 
underside of a cap (for example, 
species of Boletus, pp. 110-25). 
Compare with POLYPORE. 
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Boletellus 
chrysenteroides: 58, 108 
intermedius: 109 
pseudochrysenteroides: 61, 109, 
115 
russellii: 58, 110, 121, 201 
Boletinellus merulioides: 192 
BOLETINOID: Having radially 
elongated, angular pores; see 
the boletinoid pore surface of 
Gyrodon merulioides on p. 191. 
Boletus 
aestivalis: 123 
affinis: 392 
atkinsonii: 60, 110, 111, 123, 125 
auripes: 60, II 
auriporus: 62, 112, 118 
badius: 61, 112 
bicolor: 61, 113, 114 
caespitosus: 118 
campestris: 61, 113, 114 
chrysenteron: 61, 109, 114, 115 
curtisii: 62, 115 
edulis: 111, 123 
frostii: 60, 16 
griseus: 325 
hortonii: 61, 116 
illudens: 12, 60, 117 
inedulis: 60, 117 
innixus: 61, 112, 118 
longicurvipes: 58, 117, 118, 119, 
255 
luridus: 60, 119 
ornatipes: 335 
pallidus: 12, 61, 62, 120 
parasiticus: 61, 120, 356 
projectellus: 60, 110, 121, 201 
pseudosensibilis: 61, 121 
pseudosulphureus: 61, 122 
cf. reticulatus: 61, 111, 122, 123, 
125 
rubellus: 114 
spadiceus 
var. gracilis: 62, 123 
var. spadiceus: 124 
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subglabripes: 255 
subvelutipes: 60, 124 
tenax: 117 
truncatus: 115 
variipes: 60, 111, 123, 124, 125 
vermiculosus: 60, 125 
viridiflavus: 112 
bombycina, Volvariella: 24, 389, 390 
Bondarzewia berkeleyi: 3, 63, 126 
botrytis, Ramaria: 76, 331 
bovista, Scleroderma: 69, 355 
BRACHYBASIDIOLES: Inflated 
sterile structures found be- 
tween the BASIDIA of some 
mushrooms, often resembling 
widened, immature basidia. 
brevipes, Melanoleuca: 38, 275 
BROOM CELLS: Cells on the 
surface of the cap and/or gills of 
some mushrooms that appear, 
under the microscope, to have 
many finger-like to rod-like 
protrusions. 
Brown County State Park (Indiana): 
5 
BROWN ROT. See ROT 
brunnea, Gyromitra: 74, 192, 193, 
194 
brunnescens, Amanita: 41, 90, 100 
Bulgaria rufa: 179 
BUTT ROT. See ROT 
butyracea 
Collybia: 336 
Rhodocollybia: 40, 189, 336 


caeruleoporus, Albatrellus: 56, 87 

caeruleum, Hydnellum: 68, 208, 306 

caesarea, Amanita: 94 

CAESPITOSE: Growing in 
clusters, often with stem bases 
touching. 

caespitosus, Boletus: 118 

Calibration of microscopes: 17 

caligata, Armillaria: 376 

caligatum, Tricholoma: 28, 376, 378 


Callistosporium luteo-olivaceum: 32, 
126 
Calocera cornea: 75, 127 
Calocybe carnea: 34, 127 
calospora, Inocybe: 54, 221 
Calostoma cinnabarinum: 69, 128 
Calvatia 
craniiformis: 70, 128, 129 
cyathiformis: 70, 128, 129 
fragilis: 129 
gigantea: 70, 129 
rubrofiava: 70, 130 
calyculus, Craterellus: 66, 162 
Camarophyllus pratensis: 213 
Camarops petersii: 69, 77, 130 
campanella, Xeromphalina: 29, 30, 
338, 393 
CAMPANULATE: Bell-shaped; see 
the campanulate caps of Mycena 
atkinsoniana on p. 282. 
campanulatus, Panaeolus: 294 
campestris 
Agaricus: 47, 81, 83 
Boletus: 61, 113, 114 
camphoratus, Lactarius: 44, 232, 
233, 234, 248 
candolleana, Psathyrella: 48, 51, 56, 
327 
Cantharellus 
appalachiensis: 66, 131 
cibarius: 66, 131, 133, 134, 156, 
215 
cinnabarinus: 66, 132 
confluens: 133 
ignicolor: 66, 132, 134 
lateritius: 66, 133 
minor: 66, 133 
tubaeformis: 164 
cantharellus, Hygrocybe: 33, 210, 212 
caperata, Rozites: 153 
caperatus, Cortinarius: 52, 153 
capillaris, Marasmius: 36, 269, 270, 
273, 370 
CAPILLITIUM, CAPILLITIAL 
THREADS: The capillitium 


is a mass of sterile, thread-like 
filaments (capillitial threads) 
found among the spores in a 
PUFFBALL. See spiny capil- 
litial threads of Mycenastrum 
corium on p. 290. 

CAPITATE: Round and enlarged at 
the apex; having a well-formed 
head. 

capnoides, Hypholoma: 51, 217, 218 

carnea, Calocybe: 34, 127 

caroliniana, Gyromitra: 74, 192 

castaneus, Gyroporus: 57, 196, 197 

Catathelasma ventricosum: 378 

Cauliflower mushroom: 358 

CAULOCYSTIDIA. See CYS- 
TIDIA 

cavipes, Suillus: 57, 365 

ceciliae, Amanita: 40, 90, 101 

centunculus, Simocybe: 50, 357, 358 

cepistipes 
Lepiota: 262 
Leucocoprinus: 27, 262 

Cerrena unicolor: 63, 134 

cervinus, Pluteus: 26, 284, 316, 320 

cessans, Russula: 46, 340 

Chalciporus 
piperatoides: 135 
piperatus: 59, 134 

Chamaeota sphaerospora: 319 

Chanterelles: 131-34 

Charles A. Lindbergh State Park 
(Minnesota): 6 

CHEILOCYSTIDIA. See CYS- 
TIDIA 

chelidonium, Lactarius, var. che- 
lidonioides: 41, 234, 235, 237 

Chemical testing, chemical reac- 
tions: 12-13, 17-18 

“Chicken of the woods”: 252 

chioneus, Tyromyces: 64, 386 

CHLAMYDOSPORES: Asexually 
produced spores found in some 
mushrooms (such as Asterophora 


Lycoperdoides, p. 104). 


Chlorophyllum 
molybdites: 26, 47, 100, 135, 
136, 151, 268 
rhacodes: 27, 136, 268 
chromapes 
Harrya: 58, 198 
Leccinum: 198 
Tylopilus: 198 
Chroogomphus 
ochraceus: 52, 136 
rutilus: 137 
vinicolor: 137 
chrysenteroides, Boletellus: 58, 108 
chrysenteron, Boletus: 61, 109, 114, 
115 
CHRYSOCYSTIDIA. See CYS- 
TIDIA 
chrysophlebius, Pluteus: 25, 316, 317 
chrysorrheus, Lactarius: 250 
cibarius, Cantharellus: 66, 131, 133, 
134, 156, 215 
cincinnatus, Laetiporus: 63, 251, 
252 
cinnabarina, Cystodermella: 28, 167, 
168 
cinnabarinum, Calostoma: 69, 128 
cinnabarinus 
Cantharellus: 66, 132 
Pycnoporus: 65, 330, 331 
cinnamomea, Coltricia: 56, 145, 146 
citrina 
Amanita: 40, 91 
Bisporella: 70, 106 
citrinum, Scleroderma: 61, 70, 120, 
355, 356 
CLAMP CONNECTIONS, 
CLAMPS: A type of connection 
between two fungal HYPHAE 
in which a little arm, or clamp, 
stretches from one cell to the 
next, bridging the dividing wall. 
Clathrus columnatus: 329 
Clavaria 
vermicularis: 75, 137 
zollingeri: 75, 137, 139 


Clavariadelphus 

americanus: 75, 138 

pistillaris: 138 

unicolor: 75, 138 
clavariarum, Helminthosphaeria: 139 
CLAVATE: Club-shaped. 
Clavicorona pyxidata: 104 
clavipes, Ampulloclitocybe: 33, 101 
clavipes, Clitocybe: 101 
Clavulina 

amethystinoides: 75, 139 

cristata: 76, 139 
Clavulinopsis 

fusiformis: 75, 140, 151 

laeticolor: 140 
Climacodon 

pulcherrimus: 67, 140 

septentrionalis: 68, 141 
Clitocybe: 101, 267 

clavipes: 101 

eccentrica: 33, 141, 276 

gibba: 220 

nuda: 24, 35, 142 

odora: 24, 33, 142 

subconnexa: 25, 33, 36, 143, 

145, 217, 337 

Clitocybula 

abundans: 32, 143 

lacerata: 32, 144, 275 
Clitopilus prunulus: 25, 144 
CLOSE GILLS. See GILLS 
clypeata, Pachyella: 72, 293 
clypeolaria, Lepiota: 259 
coccinea, Hygrocybe: 214 
cohaerens, Marasmius: 39, 269, 274, 

336 
Coker, W. C.: 2 
cokeri, Amanita: 41, 89, 91 
COLLAR. See GILLS 
collinitus, Cortinarius: 54, 153 
Collybia 

acervata: 146 

butyracea: 336 

cookei: 38, 145 

dryophila: 189 
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maculata: 337 
tuberosa: 145 
Coltricia cinnamomea: 56, 145, 146 
columnatus, Clathrus: 329 
comatus, Coprinus: 47, 151 
commune, Schizophyllum: 30, 354 
compacta, Russula: 45, 231, 339, 340 
complicatum, Stereum: 79, 360 
conchatus 
Panus: 32, 295, 296 
Lentinus: 295 
conchifer, Poronidulus: 65, 71, 325, 
326 
concrescens, Hydnellum: 68, 208, 209 
confluens, Cantharellus: 133 
confragosa, Daedaleopsis: 64, 168, 
169, 371 
conica 
Hygrocybe: 36, 211, 212 
Verpa: 73, 388 
CONIFERS: Trees that have 
needles rather than leaves; 
leaf-bearing trees are HARD- 
WOODS. The terms, though 
widely used, are problematic 
and imprecise. 
Connopus acervatus: 37, 146 
Conocybe 
albipes: 147 
apala: 47, 147, 389 
lactea: 147 
conopilus, Parasola: 51, 56, 297, 298 
CONTEXT: The flesh of a mush- 
room; see also TRAMA. 
controversus, Lactarius: 43, 235 
cookei, Collybia: 38, 145 
Coprinellus 
disseminatus: 50, 147 
domesticus: 50, 148 
micaceus: 50, 148 
radians: 148 
Coprinopsis 
atramentaria: 50, 149 
lagopus: 50, 149, 150 
variegata: 50, 150 
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Coprinus 
atramentarius: 149 
auricomus: 297 
comatus: 47, 151, 397 
disseminatus: 148 
lagopus: 150 
micaceus: 149 
plicatilis: 299 
quadrifidus: 150 
variegatus: 150 
coralloides, Hericium: 67, 205 
Cordyceps 
militaris: 75, 151 
ophioglossoides: 170 
corium 
Helvella: 203 
Mycenastrum: 70, 290 
cornea, Calocera: 75, 127 
cornucopioides, Craterellus: 163 
coronilla, Stropharia: 48, 85, 362 
corrugatus, Cortinarius: 54, 154, 
328 
corrugis, Lactarius: 44, 236, 251 
corticola, Mycena: 31, 282 
CORTINA: A type of PARTIAL 
VEIL composed of cobweb-like 
fibers. 
Cortinarius: 9 
armillatus: 54, 152 
bolaris: 53, 152 
caperatus: 52, 153 
collinitus: 54, 153 
corrugatus: 54, 154, 328 
croceus: 54, 155 
distans: 54, 155 
hesleri: 52, 132, 156, 215, 292 
infractus: 55, 156, 157 
iodeoides: 53, 157, 223 
iodes: 157 
marylandensis: 156 
mucosus: 55, 158 
olearioides: 54, 158 
rubripes: 53, 159 
semisanguineus: 53, 159 
subfulgens: 158 
torvus: 54, 160, 228 


vibratilis: 55, 160, 161 
violaceus: 53, 55, 161 
costifera, Helvella: 202 
Cotylidia: 321 
craniiformis, Calvatia: 70, 128, 129 
Craterellus: 133 
calyculus: 66, 162 
cornucopioides: 163 
fallax: 66, 162, 402 
foetidus: 66, 163 
tubaeformis: 66, 163 
craterium, Urnula: 71, 387 
CRENATE: Scalloped; see the 
crenate cap margin of Lactarius 
subplinthogalus on p. 246. 
CRENULATE: Finely scalloped. 
Crepidotus 
applanatus: 48, 164, 206 
crocophyllus: 48, 164, 313 
Crinipellis zonata: 30, 35, 165 
crispa 
Helvella: 74, 202, 204 
Sparassis: 358 
cristata 
Clavulina: 76, 139 
Lepiota: 27, 258, 259 
CRISTATE: Crested; terminating 
in multiple sharp points, like 
the branches of Clavulina cris- 
tata, p. 139. 
cristatus, Albatrellus: 56, 87 
crocea, Dermocybe: 155 
croceus, Cortinarius: 54, 155 
crocophyllus, Crepidotus: 48, 164, 
313 
CROWDED GILLS. See GILLS 
CRUCIATE. See BASIDIA 
Crucibulum laeve: 77, 165, 166 
crustosa, Russula: 46, 341 
crustuliniforme, Hebeloma: 55, 199 
CRYPTIC SPECIES: Discrete, 
unnamed, and possibly undis- 
covered species that may exist 
within a current concept ofa 
species. The term is also often 
used to refer to PHYLOGE- 


NETIC SPECIES that are not 
clearly distinguished MOR- 
PHOLOGICAL SPECIES (see, 
for example, the discussion of 
Morchella cryptica in the com- 
ments for Morchella esculentoi- 
des, p. 279). 

cryptica, Morchella: 279 

cucumis, Macrocystidia: 24, 35, 52, 
267, 268 

cupuliformis, Helvella: 203 

curtisii 
Boletus: 62, 115 
Lycoperdon: 387 
Vascellum: 70, 266, 387 

cuspidata, Hygrocybe: 36, 211, 212 

CUTICLE: The skin-like surface 
layer on a mushroom’s cap. 

CUTIS. See PILEIPELLIS 

cyanescens, Gyroporus: 57, 196 

CYANOPHILIC: Turning blue 
under the microscope when 
mounted in cotton blue. 

cyanoxantha, Russula: 349 

cyathiformis, Calvatia: 70, 128, 129 

Cyathus 
stercoreus: 77, 166 
striatus: 77, 166 

-CYBE: Latin suffix meaning 
“capped”; species of Conocybe 
are thus conical-capped mush- 
rooms. 

CYSTIDIUM (plural CYSTIDIA): 
Projecting sterile structures 
seen under the microscope (for 
example the pronged pleuro- 
cystidia of Pluteus cervinus, p. 
316, or the cylindric cystidia 
of Chroogomphus ochraceus, p. 
137). Gills may feature pleuro- 
cystidia on their faces and/or 
cheilocystidia on their edges; a 
cap surface may feature pileocys- 
tidia; a stem surface may feature 
caulocystidia. Chrysocystidia are 
cystidia with yellowish refractive 


contents (p. 362). Metuloids are 
prominently projecting pleuro- 
cystidia with thick walls (p. 16). 
Skeletocystidia are the thick- 
walled, cystidium-like ends of 
skeletal hyphae (see HYPHAL 
TYPES) that project through 
the HYMENIUM (p. 360). 
Cystodermella 
cinnabarina: 28, 167, 168 
granulosa: 28, 167, 177 


Dacrymyces: 102 

Daedalea quercina: 64, 168, 169, 257 

Daedaleopsis confragosa: 64, 168, 
169, 371 

decastes, Lyophyllum: 36, 267 

deceptivus, Lactarius: 248 

decorosa, Leucopholiota: 28, 168, 
264, 310 

DECURRENT GILLS. See GILLS 

“Deer mushroom”: 316 

Dehydrating mushrooms: 13 

delectans, Marasmius: 38, 269, 270, 
273, 370 

deliciosus, Lactarius: 237 
var. deterrimus: 42, 235, 236, 

237, 250 

delineata, Psathyrella: 51, 154, 327, 
328 

DELIQUESCE (adj. DELIQUES- 
CENT): Gills that deliquesce 
begin to liquefy, turning into 
goo or ink—like the gills of 
Coprinopsis atramentaria, p. 149. 

densifolia, Russula: 45, 341 

Dentinum repandum: 210 

Dermocybe 
crocea: 155 
semisanguinea: 160 

deterrimus, Lactarius: 237 

Devil’s Lake State Park (Wisconsin): 
7 

Devil’s urn: 387 

DEXTRINOID: A color change to 


red or reddish brown in Melzer’s 


reagent. See the dextrinoid 
cystidia of Marasmius cohaerens 
on p. 269 and the dextrinoid 
spores of Rhodocollybia butyracea 
on p. 336. 
dichrous 
Gloeoporus: 64, 184 
Gymnopus: 32, 188, 190 
DIGITATE: Finger-like. 
DIMIDATE: Semicircular in out- 
line; cap shape, as viewed from 
above. 
diminutiva, Morchella: 73, 278, 279 
DIMITIC. See HYPHAL SYSTEM 
DISC: The center of a mushroom’s 
cap. 
Discina: 195 
leucoxantha: 195 
perlata: 195 
Disciotis venosa: 72, 169, 195 
disseminatus 
Coprinellus: 50, 147 
Coprinus: 148 
dissimulans, Russula: 342 
distans, Cortinarius: 54, 155 
DISTANT GILLS. See GILLS 
distortus, Abortiporus: 80 
DIVERTICULATE: Having nu- 
merous small, rod-like projec- 
tions. 
domesticus, Coprinellus: 50, 148 
domiciliana, Peziza: 72, 300 
dryadeus, Inonotus: 65, 224 
Drying mushrooms: 13 
dryinus, Pleurotus: 28, 220, 314 
dryophila, Collybia: 189 
dryophilus, Gymnopus: 39, 40, 189, 
191, 336 
Ductifera pululahuana: 78, 170, 373 
dudleyi, Sarcoscypha: 353 
duplicatus, Phallus: 78, 302, 303 


earlei, Russula: 46, 342 
ECCENTRIC: Off-center. 
eccentrica, Clitocybe: 33, 141, 276 
ECHINATE: Spiny. 


INDEX 411 
ECHINULATE: Finely spiny. 
edulis, Boletus: 111, 123 
EFFUSED-REFLEXED: A mush- 
room that is closely appressed to 
the substrate (RESUPINATE) 
except for a small margin that 
extends to form a rudimentary 
cap-like structure. 
Elaphocordyceps ophioglossoides: 74, 
170 
Elaphomyces: 170 
elastica, Helvella: 74, 202, 203 
elegans 
Lenzites: 371 
Mutinus: 78, 281, 304 
Polyporus: 325 
Trametes: 64, 169, 370, 371 
ELLIPSOID: Shaped like a jelly 
bean; elliptical in outline. 
“Enoki” mushroom: 177 
Entoloma 
abortivum: 26, 69, 171, 402 
griseum: 26, 171, 174 
incanum: 24, 172 
luteum: 173 
murrayi: 25, 173, 174 
rhodopolium: 26, 173 
salmoneum: 25, 173, 174 
squamatum: 172 
vernum: 26, 172, 174 
epichysium 
Arrhenia: 31, 103 
Omphalina: 104 
epipterygia var. lignicola, Mycena: 
31, 283 
equestre, Tricholoma: 34, 39, 376, 379 
Equipment 
for microscopic studies: 16-17 
for mushroom collecting: 8 
erebia, Agrocybe: 52, 84 
erinaceellus, Flammulaster: 49, 176 
erinaceus, Hericium: 67, 205 
-ESCENS: Latin suffix meaning 
“becoming”; Gyroporus cy- 
anescens (p. 196) is thus the 
Gyroporus that becomes blue. 
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esculenta 
Gyromitra: 74, 193 
Morchella: 279 

esculentoides, Morchella: 73, 278 

everhartii, Phellinus: 306 

EXCIPULAR SURFACE: The 
sterile surface supporting the 
spore-producing HYMENIUM 
in some members of the phy- 
lum Ascomycota—for example, 
the undersurface of a cup fun- 
gus. See the whitish excipular 
surface of Gyromitra leucoxantha 
on p. 194. 

Exidia 
glandulosa: 78, 175 
recisa: 78, 105, 175 

“Eyelash fungus”: 357 


FAIRY RING: A circle of mush- 
rooms fruiting from mycelium 
growing in an evenly composed 
substrate (for example, a lawn); 
see a fairy ring of Agaricus 
campestris on p. 81 (note that 
the ring can be discerned from 
the darker grass, even where 
mushrooms are not present). 

“Fairy ring mushroom”: 272 

fallax, Craterellus: 66, 162, 402 

FALSE GILLS: Folds in a mush- 
room’s spore-bearing surface 
that can approximate the ap- 
pearance of GILLS but differ by 
not being structurally distinct 
units; false gills are found in the 
chanterelles (pp. 131-34) and 
related mushrooms. 

FARINACEOUS. See MEALY 

farinosa, Amanita: 40, 92 

fasciculare, Hypholoma: 51, 217, 218 
fastigiata 
Gyromitra: 192 
Inocybe: 224 
Favolus alveolaris: 322 
felix, Marasmius: 36, 270 


felleus, Tylopilus: 59, 383 
fennica, Ramaria: 75, 331, 332 
fennicus, Sarcodon: 352 
FIBRILLOSE: Finely hairy; covered 
with delicate hairs or fibrils. 
fibrosa, Inocybe: 53, 221 
fibula, Rickenella: 33, 338, 393 
FILAMENTOUS: Filament-like; 
thin, cylindric, and long. 
FILIFORM: Thread-like. 
Fistulina hepatica: 64, 176 
FLABELLIFORM: Fan-shaped. 
Flammulaster erinaceellus: 49, 176 
Flammulina velutipes: 29, 35, 177, 
394 
flavescens, Leucocoprinus: 27, 262 
flavida, Spathularia: 359 
flavisiccans, Russula: 46, 343, 346 
flavoconia, Amanita: 41, 92, 93 
flavofuligineus, Pluteus: 25, 317 
flavorubescens, Amanita: 40, 92, 93 
flavovirens, Tricholoma: 377 
floccopus, Strobilomyces: 57, 361, 
362 
FLOCCOSE: Cottony or woolly. 
floccosum, Microstoma: 71, 277 
floccosus, Gomphus: 66, 185 
foenisecii 
Panaeolina: 294 
Panaeolus: 48, 86, 293, 294 
foetentula, Russula: 344 
foetidus, Craterellus: 66, 163 
foliacea, Tremella: 78, 105, 373 
fomentarius, Fomes: 66, 177, 180 
Fomes fomentarius: 66, 177, 180 
Fomitopsis pinicola: 65, 178, 181, 182 
formosa, Ramaria: 76, 332 
Fox Ridge State Park (Illinois): 5 
fragilis 
Calvatia: 129 
Lactarius: 234 
fragrantissima, Russula: 45, 343, 
344, 345 
fraxinifolii, Meliarhizophagus: 191 
fraxinophila, Perenniporia: 65, 180, 
299 


FREE GILLS. See GILLS 
frondosa, Grifola: 63, 185, 277, 324 
frostiana, Amanita: 92 

frostii, Boletus: 60, 116 

fuciformis, Tremella: 78, 170, 373 

fulva, Amanita: 40, 93, 101 

fulvosquamulosus, Gymnopilus: 49, 
186 

fulvum, Tricholoma: 39, 377 

fumosus, Lactarius: 44, 237, 240, 
239 

furfuracea, Xerula: 9, 34, 394, 395 

FURFURACEOUS: Scurfy; 
covered with grains or small 
particles. 

FUSIFORM: Spindle-shaped; 
broadened in the middle and 
tapered at both ends. 

fusiformis 
Clavulinopsis: 75, 140, 151 
Pseudocolus: 77, 329 

FUSOID. See FUSIFORM 

FUSOID-VENTRICOSE: Spin- 
dle-shaped, with a widened 


basal portion. 


galericulata, Mycena: 31, 283, 284, 
285 
Galerina 
autumnalis: 179 
marginata: 50, 102, 103, 178, 
217, 218 
Galiella rufa: 71, 179 
gallica, Armillaria: 28, 101 
Ganoderma 
applanatum: 66, 177, 180, 184, 
300 
lucidum: 62, 66, 180, 181, 182 
tsugae: 62, 65, 178, 181 
Gastrocybe lateritia: 147 
gausapatum, Stereum: 361 
geaster, Scleroderma: 356 
Geastrum 
morganii: 69, 182, 183 
saccatum: 69, 182, 183 
triplex: 68, 182, 183 


gelatinosum, Pseudohydnum: 67,329 GILL TISSUE: The cells of the 


GENERATIVE HYPHAE. See 
HYPHAL TYPES 

geogenia, Hohenbuehelia: 207 

geophylla, Inocybe: 53, 222, 223 
var. lilacina: 223 

gerardii, Lactarius: 44, 238, 241, 403 

Gerronema strombodes: 32, 183, 184 

Giant City State Park (Illinois): 5 

gibba 
Clitocybe: 220 
Infundibulicybe: 34, 220 

gigantea, Calvatia: 70, 129 

giganteus, Meripilus: 277 

gigas, Gyromitra: 194 

GILL(S): Plate-like or blade-like 
structures attached to the 
underside of the cap in many 
members of the phylum Basidi- 
omycota. The gills (also known 
as lamellae) are where spores are 
produced by BASIDIA. GILL 
SPACING may be distant (see 
Lactarius gerardii on p. 238), 
subdistant (see Lactarius sub- 
purpureus on p. 247), close (see 
Lactarius vinaceorufescens on p. 
250), or crowded (see Lactarius 
glaucescens on p. 238). GILL 
ATTACHMENT to the stem 
may be free (gills not touching 
the stem; see Agaricus porphyro- 
cephalus on p. 83), adnate (gills 
broadly attached to the stem; 
see Clitocybe subconnexa on p. 
143), adnexed (gills narrowly 
attached to the stem, appearing 
“notched”; see Flammutina 
velutipes on p. 177), or decurrent 
(gills running down the stem; 
see Hygrophoropsis aurantiaca on 
p. 215); in some tiny mushroom 
species the gills are attached to 
a collar that encircles the stem. 
See also FALSE GILLS and 
SHORT GILLS. 


tissue in the GILLS (also 
known as lamellar trama), 
seen under the microscope, 
may be variously arranged: in 
parallel arrangement the cells 
are more or less parallel to 
one another; in divergent (or 
bilateral) arrangement the cells 
curve from the center of the gill 
toward the SUBHYMENIUM 
and BASIDIA; in convergent (or 
inverse) arrangement the cells 
curve from the SUBHYME- 
NIUM and BASIDIA toward 
the center of the gill; in inter- 
woven arrangement the cells are 
woven together, more or less 
perpendicular to the subhyme- 
nium. 

Gilled bolete: 312 

GILLED MUSHROOM: A mush- 
room with GILLS. 

“Gilled polypore”: 257 

gilvus, Phellinus: 64, 302, 305 

GLABROUS: Bald; not fibril- 
lose or hairy; smooth to the 
touch—however, a surface can 
be simultaneously wrinkled 
and glabrous, if it is not scaly, 
velvety, or hairy. 

GLANDULAR DOTS: Aggrega- 
tions of small, pigmented cells 
that appear to the naked eye 
like dots; see the glandular dots 
of Suillus granulatus on p. 367. 
Compare SCABERS. 

glandulosa, Exidia: 78, 175 

glaucescens, Lactarius: 43, 238, 239, 
248 

GLEBA. See PUFFBALL 

glioderma, Limacella: 25, 260, 265, 
266 

glischra, Limacella: 26, 265 

GLOBOSE: Shaped like a sphere; 


round in outline. 
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GLOEOCYSTIDIA: CYSTIDIA 
that are filled with golden 

yellow, refractive content when 
mounted in KOH. 
GLOEOPLEROUS HYPHAE: 
HYPHAE that are filled with 
golden yellow, refractive content 
when mounted in KOH. 
Gloeoporus dichrous: 64, 184 
gloiocephala, Volvariella: 391 
gloiocephalus, Volvopluteus: 24, 89, 
391 
Gomphus floccosus: 66, 185 
gracilis 
Austroboletus: 59, 106 
Psathyrella: 298 
Tylopilus: 105 
granularis, Pluteus: 25, 318 
granulatus, Suillus: 366 
granulosa, Cystodermella: 28, 167, 
177 
GREGARIOUS: Growing in 
groups but without touching 
other mushrooms. 
Grifola frondosa: 63, 185, 277, 324 
griseum, Entoloma: 26, 171, 174 
griseus 
Boletus: 325 
Retiboletus: 60, 334 
GUTTULE (adj. GUTTULATE): 
A guttule is an oil droplet, seen 
under the microscope in a 
spore. Uniguttulate spores have 
one large oil droplet; biguttulate 
spores have two oil droplets; 
multiguttulate spores have three 
to many oil droplets. 
Gymnopilus 
fulvosquamulosus: 49, 186 
liquiritiae: 50, 186, 187 
luteus: 49, 187 
penetrans: 188 
sapineus: 49, 50, 188 
Gymnopus 
acervatus: 146 
dichrous: 32, 188, 190 
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dryophilus: 39, 40, 189, 191, 336 

luxurians: 38, 189, 190 

semibirtipes: 35, 39, 190 

spongiosus: 190 

subnudus: 189 

subsulphureus: 34, 189, 191, 274 
Gyrodon merulioides: 57, 191 
Gyromitra: 195 

ambigua: 194 

brunnea: 74, 192, 193, 194 

caroliniana: 74, 192 

esculenta: 74, 193 

fastigiata: 192 

gigas: 194 

infula: 74, 193 

korfii: 74, 194 

leucoxantha: 72, 170, 194 

perlata: 72,179, 195 
Gyroporus 

castaneus: 57, 196, 197 

cyanescens: 57, 196 

purpurinus: 57, 196, 197 


hadriani, Phallus: 78, 303, 304 
haematopus, Mycena: 31, 272, 282, 
284, 285 
Hapalopilus nidulans: 65, 197 
hardii, Stropharia: 51, 56, 87, 363 
HARDWOODS: Trees that have 
leaves rather than needles; 
needle-bearing trees are CO- 
NIFERS. The terms, though 
widely used, are problematic 
and imprecise. 
Harrya: 198 
chromapes: 58, 198 
Hawn State Park (Missouri): 6 
HEART ROT. See ROT 
Hebeloma 
albidulum: 53, 198 
crustuliniforme: 55, 199 
mesophaeum: 55, 199, 200 
sarcophyllum: 199 
sinapizans: 55, 200 
“Hedgehog mushroom”: 210 
Heimioporus betula: 58, 201 


Helminthosphaeria clavariarum: 139 
Helvella 
acetabulum: 72, 201, 202, 204 
corium: 203 
costifera: 202 
crispa: 74, 202, 204 
cupuliformis: 203 
elastica: 74, 202, 203 
lacunosa: 204 
latispora: 74, 203 
macropus: 72, 203, 204 
queletii: 72, 202, 203, 204 
stevensii: 203 
sulcata: 74, 202, 204 
helvus, Lactarius: 231 
hemisphaerica, Humaria: 71, 207 
“Hen of the woods”: 186 
hepatica, Fistulina: 64, 176 
HERBARIUM (plural HER- 
BARIA): Repositories for plant 
and fungal specimens; see pp. 
14-15. 
Hericium 
americanum: 205 
coralloides: 67, 205 
erinaceus: 67, 205 
Hesler, L.R.: 1 
hesleri, Cortinarius: 52, 132, 156, 
215, 292 
Highland Recreation Area (Michi- 
gan): 6 
hirsuta, Trametes: 372 
Hocking Hills State Park (Ohio): 7 
Hohenbuehelia 
angustata: 16, 30, 164, 205, 
206, 207 
atrocoerulea vat. grisea: 30, 206 
geogenia: 207 
mastrucata: 206 
petaloides: 33, 207 
holopus, Leccinum: 58, 253 
Hoosier Mushroom Society: 4 
hortonii, Boletus: 61, 116 
Humaria hemisphaerica: 71, 207 
HYALINE: Colorless. 
hyalinus, Hypomyces: 97 


Hydnellum 
caeruleum: 68, 208, 306 
concrescens: 68, 208, 209 
scrobiculatum: 209 
spongiosipes: 68, 209 
Hydnum 
repandum: 68, 210 
umbilicatum: 210 
Hygrocybe 
acutoconica: 212 
cantharellus: 33, 210, 212 
coccinea: 214 
conica: 36, 211, 212 
cuspidata: 36, 211, 212 
miniata: 36, 210, 212, 214 
persistens: 34, 211, 212 
pratensis: 33, 213 
psittacina: 34, 36, 213 
punicea: 36, 214 
virginea: 33, 38, 214 
HYGROPHANOUS: A hygro- 
phanous mushroom fades and 
changes color markedly as it 
dries out, often resulting in 
a two-toned appearance (for 
example, Crepidotus applanatus, 
p. 164). 
hygrophoroides, Lactarius: 43, 44, 
239, 251 
Hygrophoropsis aurantiaca: 32, 132, 
156, 215, 292 
Hygrophorus 
occidentalis: 38, 215 
pratensis: 213 
purpurascens: 216 
russula: 36, 216 
sordidus: 38, 143, 216, 380 
HYMENIFORM. See PILEIPEL- 
LIS 
HYMENIUM: The spore-produc- 
ing surface of a mushroom (e.g., 
the GILLS or TUBES). 
HYPHA (plural HYPHAE): Fungal 
cells; hyphae are thread-like 
filaments. 


HYPHAL SYSTEM: System that 


describes the types of HY- 
PHAE that make up a mush- 
room. Generative hyphae are 
thin-walled, SEPTATE, and 
branched and are the funda- 
mental type from which the 
other hyphal types arise. Skeletal 
hyphae are thick-walled, asep- 
tate, and unbranched. Binding 
hyphae are thick-walled, asep- 
tate, and distinctly branched. 
Monomitic systems are com- 
posed of generative hyphae only. 
Dimitic systems are composed 
of generative and skeletal 
hyphae, or are composed of 
generative and binding hyphae. 
Trimitic systems are composed 
of all three hyphal types. 

HYPHOEPITHELIUM. See PIL- 
EIPELLIS 

Hypholoma 
capnoides: 51, 217, 218 
fasciculare: 51, 217, 218 
sublateritium: 51, 217, 218 

Hypomyces 
hyalinus: 97 
lactifluorum: 77, 219 
luteovirens: 77, 219 

Hypoxylon archeri: 373 

Hypsizygus ulmarius: 32, 219, 314 


ignicolor, Cantharellus: 66, 132, 134 
Illinois Mycological Association: 4 
illudens 
Boletus: 12, 60, 117 
Omphalotus: 29, 33, 132, 156, 
215, 292 
IMBRICATE: In overlapping, 
shelving clusters. 
imperceptus, Lactarius: 42, 44, 237, 
240 
importuna, Morchella: 278 
impudicus, Phallus: 303 
INAMYLOID: Lacking a color 


change in Melzer’s reagent. 


incana, Leptonia: 172 
incanum, Entoloma: 24, 172 
incarnata, Phlebia: 79, 306, 307, 
361 
inclinata, Mycena: 31, 284, 285 
indecisus, Tylopilus: 59, 383, 384, 
385 
Indiana Dunes State Park (Indiana): 
6 
indigo, Lactarius: 42, 240 
INDUSIUM: A net-like structure 
found on some STINKHORNS 
including, in the Midwest, 
Phallus duplicatus, p. 303. 
inedulis, Boletus: 60, 117 
infractus, Cortinarius: 55, 156, 157 
infula, Gyromitra: 74, 193 
Infundibulicybe gibba: 34, 220 
INFUNDIBULIFORM: Vase- 
shaped. 
innixus, Boletus: 61, 112, 118 
Inocybe 
adaequata: 54, 220 
calospora: 54, 221 
fibrosa: 53, 221 
geophylla: 53, 222, 223 
var. lilacina: 223 
jurana: 220 
lilacina: 53, 157, 223 
rimosa: 53, 224 
Inonotus dryadeus: 65, 224 
inserta, Psathyrella: 327 
insigne, Leccinum: 58, 253, 254, 
256 
INSTITIOUS: A stem base that 
is inserted directly into the 
substrate, without a basal knob 
or basal MYCELIUM; see the 
institious stem bases of Maras- 
mius capillaris on p. 269. 
intermedius 
Boletellus: 109 
Suillus: 58, 366, 367, 369 
involutus, Paxillus: 52, 299 
iodeoides, Cortinarius: 53, 157, 223 
iodes, Cortinarius: 157 
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IRON SALTS: Ferrous sulfate, used 
for chemical testing of mush- 
rooms; see p. 13. 

Ischnoderma resinosum: 65, 225 

IXOCUTIS. See PILEIPELLIS 

IXOTRICHODERM. See PILE- 
IPELLIS 


“Jack-o’-lantern mushroom”: 292 

jacksonii, Amanita: 40, 94 

Jafnea semitosta: 207 

JELLY FUNGI: Certain members 
of the phylum Basidiomycota 
with gelatinous fruiting bod- 
ies—represented in this book 
by species of Auricula, Calocera, 
Ductifera, Exidia, Pseudohyd- 
num, Tremella, and Tremelloden- 
dron. See also BASIDIA. 

jurana, Inocybe: 220 


kauffmanii 
Stropharia: 51, 56, 311, 363 
Xeromphalina: 393 
Kaw Valley Mycological Society: 4 
Kerner, Ron: 2 
Knighton, Harry S.: 4 
KOH: Potassium hydroxide; see 
pp. 12 (chemical testing) and 17 
(slide mounting medium). 
korfii, Gyromitra: 74, 194 
krombholzii, Russula: 350 
Kuehneromyces 
mutabilis: 309 
rostratus: 312 
kunzei, Ramariopsis: 76, 139, 333, 
374 


Laccaria 
amethystina: 35, 226 
laccata: 37, 226 
longipes: 37, 227 
ochropurpurea: 35, 160, 227 
ohiensis: 37, 228 
proxima: 37, 228, 229 
trullissata: 35, 229 
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laccata, Laccaria: 37, 226 
lacerata, Clitocybula: 32, 144, 275 
lacrymabunda, Lacrymaria: 230 
Lacrymaria 
lacrymabunda: 230 
velutina: 47, 230 
LACRYMOID: Tear-shaped. 
Lactarius: 1—2, 10, 12, 104, 219 
allardii: 1, 2, 43, 230, 231, 341 
aquifluus: 44, 231 
areolatus: 44, 232, 234, 248 
argillaceifolius: 44, 160, 232 
atroviridis: 42, 233 
camphoratus: 44, 232, 233, 234, 
248 
chelidonium var. chelidonioides: 
41, 234, 235, 237 
chrysorrheus: 250 
controversus: 43, 235 
corrugis: 44, 236, 251 
deceptivus: 248 
deliciosus: 237 
var. deterrimus: 42, 235, 
236, 237, 250 
deterrimus: 237 
fragilis: 234 
fumosus: 44, 237, 240, 239 
gerardii: 44, 238, 241, 403 
glaucescens: 43, 238, 239, 248 
helvus: 231 
hygrophoroides: 43, 44, 239, 251 
imperceptus: 42, 44, 237, 240 
indigo: 42, 240 
lignyotus: 44, 241 
var. canadensis: 241 
var. marginatus: 241 
var. nigroviolascens: 241 
luteolus: 43, 241, 242 
maculatipes: 42, 239, 242, 250 
piperatus: 239 
var. glaucescens: 239 
psammicola: 44, 243 
pubescens var. betulae: 42, 243, 
244 
quietus var. incanus: 43, 244 
rimosellus: 232 


scrobiculatus var. canadensis: 42, 
245 
subpalustris: 43, 245, 246 
subplinthogalus: 43, 44, 246, 
247, 249 
subpurpureus: 42, 247 
subserifluus: 44, 232, 234, 247 
subvellereus var. subdistans: 42, 
43, 239, 248 
subvernalis var. cokeri: 43, 237, 
247, 249 
thyinos: 42, 237, 249 
torminosus: 244 
uvidus: 246 
vinaceorufescens: 42, 243, 250 
volemus: 44, 236, 239, 250, 251 
zonarius: 243 
lactea, Conocybe: 147 
lactifluorum, Hypomyces: 77, 219 
lacunosa, Helvella: 204 
LACUNOSE: Pocketed with holes 
and hollows or pits; see the 
lacunose stem of Helvella crispa 
on p. 202. 
laeticolor, Clavulinopsis: 140 
Laetiporus 
cincinnatus: 63, 251, 252 
sulphureus: 63, 251, 252 
laeve, Crucibulum: 77, 165, 166 
LAGENIFORM: Gourd-shaped; 
shaped like an elongated flask. 
lagopus 
Coprinopsis: 50, 149, 150 
Coprinus: 150 
LAMELLA (plural LAMELLAE). 
See GILL(S) 
LAMELLAR TRAMA. See GILL 
TISSUE 
LAMELLULAE. See SHORT 
GILLS 
LAMPROTRICHODERM. See 
PILEIPELLIS 
LANCEOLATE: Spear-shaped. 
laterarius, Leucopaxillus: 29, 263, 
264 
lateritia, Gastrocybe: 147 


lateritius, Cantharellus: 66, 133 
LATEX: A “milk” or juice exuded 
by some mushrooms, especially 
species of Lactarius; see the 
yellowing latex of Lactarius mac- 
ulatipes on p. 242. 
latispora, Helvella: 74, 203 
laurocerasi, Russula: 344 
LBM: A little brown mushroom— 
particularly one that is difficult 
to identify without microscopic 
examination and access to tech- 
nical literature. 
leaiana, Mycena: 29, 286 
Leccinellum: 117, 119 
albellum: 58, 252, 253 
Leccinum: 117, 119, 254, 256 
aurantiacum: 256 
chromapes: 198 
holopus: 58, 253 
insigne: 58, 253, 254, 256 
rugosiceps: 58, 254 
subglabripes: 59, 61, 62, 117, 119, 
125, 255 
vulpinum: 58, 254, 255 
LECYTHIFORM: Shaped like a 
bowling pin. 
Lentinellus 
micheneri: 30, 256 
omphalodes: 256 
ursinus: 30, 256 
vulpinus: 257 
Lentinus 
conchatus: 295 
rudis: 296 
strigosus: 296 
Lenzites 
betulina: 168, 257 
elegans: 371 
leoninus, Pluteus: 317 
Leotia 
lubrica: 73, 257 
viscosa: 258 
Lepiota 
acutesquamosa: 258 
americana: 261 


aspera: 27, 258 
cepistipes: 262 
clypeolaria: 259 
cristata: 27, 258, 259 
magnispora: 27, 259, 403 
rubrotincta: 262 
Lepista nuda: 142 
leptocephala, Mycena: 33, 286, 290 
Leptonia incana: 172 
leptophylla, Mycena: 37, 287 
Leratiomyces squamosus var. thraus- 
tus: 55, 259, 260, 265, 401 
Leucoagaricus 
americanus: 27, 260 
naucinus: 27, 89, 261 
rubrotinctus: 27, 261 
Leucocoprinus 
birnbaumii: 263 
cepistipes: 27, 262 
flavescens: 27, 262 
Leucopaxillus: 267 
albissimus: 29, 263, 264 
laterarius: 29, 263, 264 
Leucopholiota decorosa: 28, 168, 
264, 310 
leucoxantha 
Discina: 195 
Gyromitra: 72, 170, 194 
levis, Pleurotus: 314 
lignyotus, Lactarius: 44, 241 
var. canadensis: 241 
var. marginatus: 241 
var. nigroviolascens: 241 
lilacina, Inocybe: 53, 157, 223 
Limacella 
glioderma: 25, 260, 265, 266 
glischra: 26, 265 
limonella, Pholiota: 49, 308, 310 
LIMONIFORM: Lemon-shaped. 
liquiritiae, Gymnopilus: 50, 186, 
187 
Little brown Amanita (unnamed 
species): 41, 99 
Loess Hills State Forest (Iowa): 6 
longicurvipes, Boletus: 58, 117, 118, 
119, 255 


longipes 
Laccaria: 37, 227 
Xylaria: 75, 395, 396 
longistriatus, Pluteus: 25, 318 
LONGITUDINALLY SEPTATE. 
See BASIDIA 
lubrica, Leotia: 73, 257 


LUBRICOUS: Greasy to the touch. 


lucidum, Ganoderma: 62, 66, 180, 
181, 182 
luridus, Boletus: 60, 119 
luteolus, Lactarius: 43, 241, 242 
luteo-olivaceum, Callistosporium: 32, 
126 
luteopallens, Mycena: 34, 287 
luteovirens, Hypomyces: 77, 219 
lutescens, Pluteus: 320 
LUTESCENT: Yellowing. 
luteum, Entoloma: 173 
luteus 
Gymnopilus: 49, 187 
Suillus: 57, 367 
luxurians 
Collybia: 190 
Gymnopus: 38, 189, 190 
lycoperdoides, Asterophora: 104, 342 
Lycoperdon 
curtisii: 387 
marginatum: 70, 266, 287 
perlatum: 70, 266 
pyriforme: 281 
Lyophyllum decastes: 36, 267 


Macrocystidia cucumis: 24, 35, 52, 
267, 268 
Macrolepiota 
americana: 261 
procera: 27, 136, 268 
macropus, Helvella: 72, 203, 204 
maculata 
Collybia: 337 
Rhodocollybia: 38, 143, 336 
var. scorzonerea: 337 
maculatipes, Lactarius: 42, 239, 
242, 250 
magnispora, Lepiota: 27, 259, 403 
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magnivelare, Tricholoma: 28, 376, 
377 
mammillatus, Pluteus: 25, 319 
Marasmiellus nigripes: 370 
Marasmius 
capillaris: 36, 269, 270, 273, 
370 
cohaerens: 39, 269, 274, 336 
delectans: 38, 269, 270, 273, 
370 
felix: 36, 270 
nigrodiscus: 38, 271 
oreades: 35, 271, 272 
pulcherripes: 34, 272, 273 
pyrrhocephalus: 336 
rotula: 32, 269, 270, 272, 273, 
370 
siccus: 36, 272, 273 
strictipes: 34, 191, 274 
sullivantii: 37, 270, 274, 336 
MARCESCENT: Able to revive 
when moistened. Many species 
of Marasmius, for example, 
shrivel up during hot, dry 
conditions, only to revive and 
reappear with rains. 
MARGINAL CELLS: Sterile cells 
found on the edges of the gills 
of some mushrooms; sterile 
cells are not as prominent and 
well defined as CHEILOCYS- 
TIDIA. The term is often used 
in Cortinarius literature. 
marginata, Galerina: 50, 102, 103, 
178, 217, 218 
MARGINATE: Gills that have 
edges colored differently from 
the faces; see the marginate gills 
of Mycena atkinsoniana on p. 
282. 
marginatum, Lycoperdon: 70, 266, 
287 
mariae, Russula: 45, 344 
marylandensis, Cortinarius: 156 
mastrucata, Hohenbuehelia: 206 
“Matsutake”: 378 
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McLaughlin, David: 6 
“Meadow mushroom”: 81—82 
MEALY: An odor or taste reminis- 
cent of grain meal, watermelon 
rind, or cucumbers; also known 
as farinaceous. Also a texture: a 
mealy surface is finely granular. 
Megacollybia 
platyphylla: 275 
rodmani: 32, 144, 275 
megalospora, Xerula: 13, 34, 394, 
395 
mellea, Armillaria: 28, 102, 171 
melaleuca, Melanoleuca: 38, 142, 276 
Melanoleuca 
brevipes: 38, 275 
melaleuca: 38, 142, 276 
Meliarhizophagus fraxinifolii: 191 
Melzer’s reagent: 18 
Meripilus 
giganteus: 277 
sumstinet: 63, 186, 276, 277 
merulioides 
Boletinellus: 192 
Gyrodon: 57, 191 
mesenterica, Tremella: 78, 373, 374 
mesophaeum, Hebeloma: 55, 199, 
200 
METULOIDS. See CYSTIDIA 
micaceus 
Coprinellus: 50, 148 
Coprinus: 149 
micheneri, Lentinellus: 30, 256 
Michigan Mushroom Hunters 
Club: 5 
Microstoma floccosum: 71, 277 
militaris, Cordyceps: 75, 151 
MILK CAP, MILKY CAP: A 
species of Lactarius. The name 
refers to the fact that most of 
the species exude a LATEX 
when tissues are damaged. 
Mingo National Wildlife Refuge 
(Missouri): 319 
miniata, Hygrocybe: 36, 210, 212, 
214 


Minnesota Mycological Society: 5 
minor, Cantharellus: 66, 133 
Mississippi Palisades State Park 
(Illinois): 5 
Missouri Mycological Society: 2, 5 
Mohican State Park (Ohio): 7 
molesta, Agrocybe: 47, 85, 86, 362, 
402 
molybdites, Chlorophyllum: 26, 47, 
100, 135, 136, 151, 268 
MONOMITIC. See HYPHAL 
SYSTEM 
Morchella 
angusticeps: 73, 277, 280 
cryptica: 279 
diminutiva: 73, 278, 279 
esculenta: 279 
esculentoides: 73, 278 
importuna: 278 
prava: 73, 279 
punctipes: 73, 280, 388 
rufobrunnea: 279 
semilibera: 280 
septentrionalis: 73, 278, 280 
tomentosa: 178 
Morels: 277-80 
Morganella pyriformis: 69, 281 
morganii, Geastrum: 69, 182, 183 
mori, Polyporus: 322 
MORPHOLOGICAL SPECIES. 
See SPECIES CONCEPT 
mucosus, Cortinarius: 55, 158 
MUCRONATE: Terminating in a 
short, sharp point. 
MULTIGUTTULATE: See GUT- 
TULE 
multisquamosa, Amanita: 41, 94, 98 
mundula, Rhodocybe: 26, 337 
murrayi, Entoloma: 25, 173, 174 
muscaria, Amanita 
var. formosa: 95 
var. guessowii: 41, 95, 96 
Mushroom clubs: 4—5 
Mushroom Observer: 2 
mutabilis 
Kuehneromyces: 309 


Pholiota: 49, 308, 309, 312 
Russula: 45, 344, 345 
Mutinus elegans: 78, 281, 304 
MYCELIUM: A “mushroom” is 
only the reproductive part of 
the organism—in the way an 
apple is the fruit of a whole or- 
ganism, an apple tree. The main 
part of a mushroom is under- 
ground or runs through leaves, 
deadwood, or other substrate; it 
consists of a mass of HYPHAE, 
often visible to the naked eye 
as a whitish mass or as whit- 
ish threads. The mycelium of 
Marasmius delectans, spreading 
through hardwood leaf litter 
beneath the mushrooms, is 
illustrated on p. 270. The myce- 
lium is present even when there 
are no mushrooms. 
Mycena 
adonis: 287 
atkinsoniana: 37, 282, 285 
corticola: 31, 282 
epipterygia var. lignicola: 31, 283 
galericulata: 31, 283, 284, 285 
haematopus: 31, 272, 282, 284, 
285 
inclinata: 31, 284, 285 
leaiana: 29, 286 
leptocephala: 33, 286, 290 
leptophylla: 37, 287 
luteopallens: 34, 287 
niveipes: 31, 288 
pura: 34, 288, 289 
sanguinolenta: 282, 285 
semivestipes: 31, 287, 289 
subcaerulea: 31, 36, 290 
Mycenastrum corium: 70, 290 
Mycological societies: 4-5 
MYCOLOGIST: A person who 
studies fungi. 
MYCOLOGY: The science of fungi. 
Mycorrhaphium adustum: 67, 291 
MYCORRHIZAL: A symbiotic 


relationship between fungal 
HYPHAE and the roots of 
plants and trees; the mush- 
room’s mycelium surrounds 

the tree roots with a sheath 

that helps the tree absorb water 
and nutrients, while the tree 
provides sugars and amino acids 
to the mushroom. 


NAPIFORM: Turnip-shaped. 
National Science Foundation: 3 
naucinus, Leucoagaricus: 27, 89, 261 
Nerstrand Big Woods State Park 
(Minnesota): 6 
nidulans 
Hapalopilus: 65, 197 
Phyllotopsis: 29, 165, 313 
Nidularia pulvinata: 69,77, 291 
nigripes 
Marasmiellus: 370 
Tetrapyrgos: 32, 269, 270, 273, 
370 
nigrodiscus, Marasmius: 38, 271 
NITROUS: Bleach-like. 
niveipes, Mycena: 31, 288 
NODULOSE: With projecting 
knobs. 
Nolanea 
quadrata: 174 
salmonea: 174 
North American Mycological Asso- 
ciation (NAMA): 4 
NOTCHED GILLS. See GILLS 
nuda 
Clitocybe: 24, 35, 142 
Lepista: 142 


occidentalis 
Hygrophorus: 38, 215 
Sarcoscypha: 71, 353 
OCHRACEOUS: Dull yellowish. 
ochraceum, Steccherinum: 67, 360 
ochraceus, Chroogomphus: 52, 136 
ochropurpurea, Laccaria: 35, 160, 
227 


Odor of mushrooms: 11 
odora, Clitocybe: 24, 33, 142 
odorum, Tricholoma: 39, 378 
ohiensis, Laccaria: 37, 228 
Ohio Mushroom Society: 5 
“Old man of the woods”: 362 
olearioides, Cortinarius: 54, 158 
Omphalina epichysium: 104 
omphalodes, Lentinellus: 256 
Omphalotus illudens: 29, 33, 132, 
156, 215, 292 
onotica, Otidea: 71, 88, 292 
ophioglossoides 
Cordyceps: 170 
Elaphocordyceps: 74, 170 
oreades, Marasmius: 35, 271, 272 
ornatipes 
Boletus: 335 
Retiboletus: 60, 335 
ostoyae, Armillaria: 102 
ostrea, Stereum: 79, 306, 361, 372 
ostreatus, Pleurotus: 30, 314, 315 
Otidea onotica: 71, 88, 292 
OVOID: Egg-shaped. 
“Oyster mushroom”: 315 
OZONIUM: A dense mat of or- 
ange MYCELIUM found at the 
base of Coprinellus domesticus 
and related mushrooms; see p. 


148. 


Pachyella: 293 
clypeata: 72, 293 
pachyodon, Spongipellis: 68, 141, 359 
pallidum, Tremellodendron: 76, 119, 
333, 374 
pallidus, Boletus: 12, 61, 62, 120 
palmatus, Rhodotus: 24, 29, 337, 338 
Panaeolina foenisecii: 294 
Panaeolus 
campanulatus: 294 
foenisecii: 48, 86, 293, 294 
papilionaceus: 46, 294 
semiovatus: 294 
sphinctrinus: 294 
Panellus stipticus: 30, 294, 295 
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Panus 
conchatus: 32, 295, 296 
rudis: 31, 295, 296 
torulosus: 295 

papilionaceus, Panaeolus: 46, 294 

PAPILLATE: Having a papilla (a 
small, rounded protuberance). 
Several of the caps in the photo 
of Lactarius camphoratus, p. 
234, are papillate. 

Paragyrodon sphaerosporus: 57, 192, 
296 

PARAPHYSES: Sterile structures 
in the HYMENIUM of some 
mushrooms in the phylum 
Ascomycota; see the subCLA- 
VATE paraphyses of Helvella 
acetabulum on p. 202. 

PARASITIC: Mushrooms that are 
parasites consume the living tis- 
sues of other organisms (plants, 
trees, even other mushrooms), 
sometimes causing a disease or 
killing them in the process (in 
which case they are pathogenic). 

parasiticus, Boletus: 61, 120, 356 

“Parasol mushroom”: 268 

Parasola 
auricoma: 48, 50, 297, 299 
conopilus: 51, 56, 297, 298 
plicatilis: 48, 297, 298, 299 

parcivolvata, Amanita: 40, 95 

“Parrot mushroom’: 213 

PARTIAL VEIL: A protective cov- 
ering over the spore-producing 
surface of some mushrooms (as 
in, for example, Armillaria mel- 
lea, p. 102). Partial veils often 
leave a RING or RING ZONE 
on the stem, and they may leave 
remnants on the margin of the 
cap (like the wispy tatters on the 
caps of Stropharia kauffmanii, p. 
363, or the roll of marginal tis- 
sue on the cap of Suillus pictus, 


p. 368). 
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parvovirescens, Russula: 351, 402 
PATCH: Proportionally large, 
membranous remainder of a 
UNIVERSAL VEIL, left on the 
cap surface, as in Amanita ceci- 
lae (p. 90); compare WARTS. 
PATHOGENIC. See PARASITIC 
Paxillus 
atrotomentosus: 370 
involutus: 52, 299 
pectinatoides, Russula: 45, 46, 345, 
347 
pediades, Agrocybe: 47, 85, 86, 294 
pelioma, Amanita: 41, 96 
penetrans, Gymnopilus: 188 
Peniophora: 373 
Perenniporia fraxinophila: 65, 180, 
299 
PERIDIOLE. See BIRD’S NEST 
FUNGI 
PERIDIUM. See PUFFBALL 
PERISPORE: A sheath outside of 
the spore wall, found in some 
mushrooms (e.g., Hebeloma 
albidulum, p. 198). 
perlata, Gyromitra: 72, 179, 195 
perlatum, Lycoperdon: 70, 266 
Perrot State Park (Wisconsin): 7 
persistens, Hygrocybe: 34, 211, 212 
pessundatum, Tricholoma: 39, 378, 
379 
petaloides, Hohenbuehelia: 33, 207 
petasatus, Pluteus: 25, 316, 319 
petersii, Camarops: 69, 77, 130 
Peziza: 301 
badioconfusa: 72, 170, 300 
domiciliana: 72, 300 
repanda: 72,170, 301 
succosa: 72, 301 
Phaeolus schweinitzii: 63, 302, 305 
Phallus 
duplicatus: 78, 302, 303 
hadriani: 78, 303, 304 
impudicus: 303 
ravenelii: 78, 303, 304 
rubicundus: 78, 281, 304 


Phellinus 
everhartii: 306 
gilvus: 64, 302, 305 
pini: 325 
robiniae: 66, 305 

Phellodon alboniger: 68, 208, 306 

Phlebia 
incarnata: 79, 306, 307, 361 
radiata: 79, 307, 308 
tremellosa: 79, 307 

Phloxine: 17 

Pholiota 
limonella: 49, 308, 310 
mutabilis: 49, 308, 309, 312 
polychroa: 49, 51, 309, 310 
squarrosa: 310 
squarrosoides: 49, 186, 264, 310 
terrestris: 55, 311, 363 
veris: 49, 309, 311 

Phylloporus rhodoxanthus: 28, 312 

Phyllotopsis nidulans: 29, 165, 313 

PHYLOGENETIC SPECIES. See 
SPECIES CONCEPT 

pictus, Suillus: 57, 368 

PILEIPELLIS: The surface of a 
mushroom’s cap, as seen under 
the microscope. A cutis is a type 
of pileipellis in which HYPHAE 
are arranged more or less par- 
allel to the cap’s surface (in an 
ixocutis the hyphae are gelati- 
nized). A trichoderm is a type of 
pileipellis in which the hyphae 
arise perpendicular to the cap 
surface (in an ixotrichoderm 
the hyphae are gelatinized). In 
an epithelium the hyphae are 
also perpendicular to the cap 
surface, but they are swollen 
and frequently SEPTATE. A 
Aymeniform pileipellis is one in 
which the hyphae are club- 
shaped and arise perpendicular 
to the cap surface; the hyphae 
are inflated and resemble 
immature BASIDIA (see the hy- 


meniform pileipellis of Rhizom- 
arasmius pyrrhocephalus on p. 
336). A pileipellis is sometimes 
called “cellular” when it appears 
to consist of swollen cells; a 
hymeniform pileipellis, for 
example, can appear “cellular” 
when viewed from above. In a 
hyphoepithelium, a trichoderm is 
covered by a very thin, cutis-like 
layer. In a lamprotrichoderm the 
upright elements are thick- 
walled, elongated, and pointed. 
PILEOCYSTIDIA. See CYSTIDIA 
PILEUS: The cap, or cap-like struc- 
ture, of a mushroom. 
pini 
Phellinus: 325 
Porodaedalea: 65, 325 
pinicola, Fomitopsis: 65, 178, 181, 182 
piperatoides, Chalciporus: 135 
piperatus 
Chalciporus: 59, 134 
Lactarius: 239 
var. glaucescens: 239 
Piptoporus betulinus: 64, 313 
pistillaris, Clavariadelphus: 138 
placomyces, Agaricus: 52, 82, 83 
platyphylla 
Megacollybia: 275 
Tricholomopsis: 275 
PLEUROCYSTIDIA. See CYS- 
TIDIA 
Pleurotus 
dryinus: 28, 220, 314 
levis: 314 
ostreatus: 30, 314, 315 
populinus: 315 
pulmonarius: 8, 30, 315 
PLICATE: Deeply grooved, like a 
mixed-drink umbrella; see the 
plicate cap of Parasola auricoma 
on p. 297. 
plicatilis 
Coprinus: 299 
Parasola: 48, 297, 298, 299 


plumbeoviolaceus, Tylopilus: 59, 384, 
385 
Pluteus 
admirabilis: 317 
atricapillus: 316 
aurantiorugosus: 25, 315 
cervinus: 26, 284, 316, 320 
chrysophlebius: 25, 316, 317 
flavofuligineus: 25, 317 
granularis: 25, 318 
leoninus: 317 
longistriatus: 25, 318 
lutescens: 320 
mammillatus: 25, 319 
petasatus: 25, 316, 319 
romellii: 25, 320 
thomsonii: 18, 26, 320 
pocillator, Agaricus: 52, 82,199 
Podoscypha aculeata: 76, 321 
polychroa, Pholiota: 49, 51, 309, 310 
polymorpha, Xylaria: 75, 396 
POLYPORE: Term for a mushroom 
with TUBES and pores that are 
not usually separable (as a layer) 
from the cap; most polypores 
lack a well-defined, central 
stem; most grow on wood; most 
have corky to leathery woody 
flesh when mature. Compare 
BOLETE. 
Polyporus 
alveolaris: 63, 321 
arcularius: 63, 322 
badius: 62, 322, 323, 325 
elegans: 325 
mort: 322 
radicatus: 9, 56, 323 
squamosus: 63, 323 
umbellatus: 62, 186, 324 
varius: 62, 323, 324 
polypyramis, Amanita: 41, 96, 97 
polyrhizon, Scleroderma: 356 
polyrhizum, Scleroderma: 69, 356 
ponderosa, Armillaria: 378 
populinus, Pleurotus: 315 
PORE SURFACE. See TUBES 


Porodaedalea pini: 65, 325 
Poronidulus conchifer: 65, 71, 325, 
326 
porphyrocephalus, Agaricus: 47, 82, 83 
POTASSIUM HYDROXIDE. See 
KOH 
praecox, Agrocybe: 48, 54, 85, 86, 
363, 402 
Prairie States Mushroom Club: 4 
pratensis 
Camarophyllus: 213 
Hygrocybe: 33, 213 
Hygrophorus: 213 
prava, Morchella: 73, 279 
Preservation of specimens: 13 
procera, Macrolepiota: 27, 136, 268 
projectellus, Boletus: 60, 110, 121, 201 
proxima, Laccaria: 37, 228, 229 
PRUINOSE: Finely powdery. 
prunutus, Clitopilus: 25, 144 
psammicola, Lactarius: 44, 243 
Psathyrella 
bipellis: 51, 55, 326, 327 
candolleana: 48, 51, 56, 327 
delineata: 51, 154, 327, 328 
gracilis: 298 
inserta: 327 
pseudovernalis: 51, 56, 328 
spadiceogrisea: 328 
velutina: 230 
vernalis: 328 
pseudochrysenteroides, Boletellus: 61, 
109, 115 
Pseudocolus fusiformis: 77, 329 
Pseudohydnum gelatinosum: 67, 329 
pseudosensibilis, Boletus: 61, 121 
pseudosulphureus, Boletus: 61, 122 
pseudovernalis, Psathyrella: 51, 56, 
328 
Psilocybe thrausta: 260 
psittacina, Hygrocybe: 34, 36, 213 
pubescens 
Lactarius, var. betulae: 42, 243, 
244 
Trametes: 371 
PUBESCENT: Finely fuzzy. 
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PUFFBALL: Nonscientific term 
for mushrooms that are shaped 
more or less like a ball; the 
spores are produced in the 
fleshy, interior gleba. The outer, 
skin-like layer of the ball is the 
peridium. 

pulcherrimus, Climacodon: 67, 140 

pulcherripes, Marasmius: 34, 272, 
273 

pulchra, Russula: 46, 343, 346 

pulmonarius, Pleurotus: 8, 30, 315 

pululahuana, Ductifera: 78, 170, 
373 

Pulveroboletus ravenelii: 57, 330 

PULVERULENT: Powdery. 

pulverulenta, Russula: 45, 346, 347 

pulvinata, Nidularia: 69,77, 291 

punctipes 
Morchella: 73, 280, 388 
Suillus: 368 

punicea, Hygrocybe: 36, 214 

pura, Mycena: 34, 288, 289 

purpurascens, Hygrophorus: 216 

purpureum, Xanthoconium: 62, 385, 
391, 392 

purpurinus, Gyroporus: 57,196, 197 

pusilla, Volvariella: 24, 389 

Pycnoporus cinnabarinus: 65, 330, 
331 

pyriforme, Lycoperdon: 281 

pyriformis, Morganella: 69, 281 

pyrrhocephalus 
Marasmius: 336 
Rhizomarasmius: 35, 270, 274, 

335, 336 
pyxidata, Clavicorona: 104 
pyxidatus, Artomyces: 76, 104 


quadrata, Nolanea: 174 

quadrifidus, Coprinus: 150 

queletii, Helvella: 72, 202, 203, 204 

quercina, Daedalea: 64, 168, 169, 
257 

quietus, Lactarius, var. incanus: 43, 
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radians, Coprinellus: 148 
radiata, Phlebia: 79, 307, 308 
RADICATING: Rooting. 
radicatus, Polyporus: 9, 56, 323 
Ramaria: 332, 333 
botrytis: 76, 331 
fennica: 75, 331, 332 
formosa: 76, 332 
stricta: 76, 333 
Ramariopsis kunzei: 76, 139, 333, 
374 
RAPHANOID: Radish-like. 
ravenelii 
Phallus: 78, 303, 304 
Pulveroboletus: 57, 330 
recisa, Exidia: 78, 105, 175 
RENIFORM: Kidney-shaped in 
outline; cap shape, as viewed 
from above. 
repanda, Peziza: 72, 170, 301 
repandum 
Dentinum: 210 
Hydnum: 68, 210 
resinosum, Ischnoderma: 65, 225 
RESUPINATE: Flattened or closely 
appressed to the substrate (usu- 
ally a log), lacking a well-de- 
fined cap or stem. 
Resupinatus alboniger: 30, 334 
Retiboletus 
griseus: 60, 334 
ornatipes: 60, 335 
reticulata, Tremella: 76, 78, 374 
RETICULATE (noun RETICU- 
LATION): Having a net-like 
pattern (see, for example, the 
reticulate stem of Boletus atkin- 
sonii on p. 111). 
reticulatus 
Bolbitius: 49, 50, 107 
Boletus, cf.: 61, 111, 122, 123, 
125 
rhacodes, Chlorophyllum: 27, 136, 
268 
Rhizomarasmius pyrrhocephalus: 35, 
270, 274, 335, 336 


RHIZOMORPHS: Cord-like 
threads of aggregated MYCE- 
LIUM, sometimes attached to 
the bases of mushrooms. 

Rhodocollybia 
butyracea: 40, 189, 336 
maculata: 38, 143, 336 

var. scorzonerea: 337 

Rhodocybe mundula: 26, 337 

rhodopolium, Entoloma: 26, 173 

Rhodotus palmatus: 24, 29, 337, 338 

rhodoxanthus, Phylloporus: 28, 312 

Rickenella fibula: 33, 338, 393 

rimosa, Inocybe: 53, 224 

RIMOSE: Splitting and becoming 
cracked, as in the cap of Inocybe 
rimosa, p. 224. 

rimosellus, Lactarius: 232 

RING: Membranous remainder of a 
partial veil, encircling the stem; 
also known as an annulus. 

RING ZONE: A zone of adhering 
fibers from a partial veil, encir- 
cling the stem. 

robiniae, Phellinus: 66, 305 

Rock Bridge Memorial State Park 
(Missouri): 6 

rodmani, Megacollybia: 32, 144, 275 

romellii, Pluteus: 25, 320 

ROSTRATE: With a beak-like 
extension. 

rostratus, Kuehneromyces: 312 

ROT: Wood or timber decay. In 
white rot the lignin in the wood 
is decomposed, converting the 
wood into whitish stringy or 
fibrous pieces (see Pleurotus 
pulmonarius, p. 315); it is often 
associated with HARDWOOD 
trees. In brown rot the cellulose 
in the wood is decomposed, 
converting the wood into 
brown, cube-like chunks (see 
Fomitopsis pinicola, p. 178); it 
is often associated with CONI- 
FERS. A butt rot occurs at the 


base of a tree; some fungi (like 
Inonotus dryadeus, p. 224) are 
limited to this role. A heart rot 
occurs in the center or heart- 
wood of a tree. A root rot occurs 
in a tree’s roots. 
rotula, Marasmius: 32, 269, 270, 
272, 273, 370 
Rozites caperata: 153 
rubellus, Boletus: 114 
rubescens, Amanita: 40, 93, 97, 261 
var. alba: 97, 98 
RUBESCENT: Reddening. 
rubicundus, Phallus: 78, 281, 304 
rubripes, Cortinarius: 53, 159 
rubrobrunneus, Tylopilus: 59, 384, 
385, 392 
rubroflava, Calvatia: 70, 130 
rubrotincta, Lepiota: 262 
rubrotinctus, Leucoagaricus: 27, 261 
rudis 
Lentinus: 296 
Panus: 31, 295, 296 
rufa 
Bulgaria: 179 
Galiella: 71, 179 
RUFESCENT: Reddening. 
rufobrunnea, Morchella: 279 
RUGOSE: Wrinkled. 
rugosiceps, Leccinum: 58, 254 
rugosoannulata, Stropharia: 51, 56, 
81, 84, 364 
RUGULOSE: Finely wrinkled, like 
the mature cap of Lacrymaria 
velutina, p. 230. 
russellii, Boletellus: 58, 110, 121, 201 
Russula: 9, 12, 104, 219 
aeruginea: 45, 338, 339 
atropurpurea: 350 
ballouii: 3, 46, 339, 341 
cessans: 46, 340 
compacta: 45, 231, 339, 340 
crustosa: 46, 341 
cyanoxantha: 349 
densifolia: 45, 341 
dissimulans: 342 


earlei: 46, 342 

flavisiccans: 46, 343, 346 

foetentula: 344 

fragrantissima: 45, 343, 344, 

345 

krombholzii: 350 

laurocerasi: 344 

mariae: 45, 344 

mutabilis: 45, 344, 345 

parvovirescens: 351, 402 

pectinatoides: 45, 46, 345, 347 

pulchra: 46, 343, 346 

pulverulenta: 45, 346, 347 

sanguinea: 348 

tenuiceps: 46, 347, 348 

uncialis: 46, 348 

variata: 45, 339, 349 

ventricosipes: 45, 344, 349 

vinacea: 46, 350 

virescens: 45, 339, 341, 351 

xerampelina: 45, 351, 352 
russula, Hygrophorus: 36, 216 
russuloides, Amanita: 41, 94, 98 
rutilans, Tricholomopsis: 29, 381 
rutilus, Chroogomphus: 137 


SACCATE: Shaped like a sack or 
bag. 
saccatum, Geastrum: 69, 182, 183 
salmonea, Nolanea: 174 
salmonescens, Amanita: 40, 98 
salmoneum, Entoloma: 25,173, 174 
salmonicolor, Suillus: 58, 367, 369 
sanguinea, Russula: 348 
sanguinolenta, Mycena: 282, 285 
sapineus, Gymnopilus: 49, 50, 188 
SAPROBIC: Using dead or decay- 
ing organic material as food and 
commonly causing its decom- 
position. 
Sarcodon 
fennicus: 352 
scabrosus: 68, 352 
sarcophyllum, Hebeloma: 199 
Sarcoscypha 
austriaca: 71, 353 


dudleyi: 353 

occidentalis: 71, 353 
SCABERS: Erect scales; small, 

scurfy aggregations of fibers 

(as on the stem of Leccinum 

vulpinum, p. 255). Compare 

GLANDULAR DOTS. 
scabrosus, Sarcodon: 68, 352 
SCABROUS: Having SCABERS. 
Scenic State Park (Minnesota): 6 
Schizophyllum commune: 30, 354 
schweinitzii, Phaeolus: 63, 302, 305 
Scleroderma 

areolatum: 70, 354 

bovista: 69, 355 

citrinum: 61, 70, 120, 355, 356 

geaster: 356 

polyrhizon: 356 

polyrhizum: 69, 356 

septentrionale: 69, 356, 357 
SCLEROTIUM (plural SCLERO- 

TIA): A hardened, dense mass 

of HYPHAE that may give rise 

to a mushroom; see the sclerotia 

of Collybia cookei on p. 145. 
SCROBICULATE: Having small, 

pothole-like depressions (scro- 

biculae); the stems of some spe- 

cies of Lactarius (for example, 

Lactarius maculatipes, p. 242) 

are scrobiculate. 
scrobiculatum, Hydnellum: 209 
scrobiculatus, Lactarius, vat. 

canadensis: 42, 245 
SCURFY. See FURFURACEOUS 
scutellata, Scutellinia: 71, 277, 357 
Scutellinia scutellata: 71, 277, 357 
Sebacina sparassoidea: 374 
sejunctum, Tricholoma: 39, 377, 379 
semihirtipes, Gymnopus: 35, 39, 190 
semilibera, Morchella: 280 
semiovatus, Panaeolus: 294 
semisanguinea, Dermocybe: 160 
semisanguineus, Cortinarius: 53, 159 
semitosta, Jafnea: 207 
semivestipes, Mycena: 31, 287, 289 
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separans, Xanthoconium: 12, 60, 392 

SEPTATE: Divided into sections; 
HYPHAE or spores with 
cross-walls; imagine a cylinder 
divided by cross-sectional plates 
(septa). 

septentrionale, Scleroderma: 69, 356, 
357 

septentrionalis 
Climacodon: 68, 141 
Morchella: 73, 278, 280 

SESSILE: Lacking a stem. 

SETA (plural SETAE): CYSTIDIA 
that are thick-walled and dark 
brown to black in KOH; see the 
cap surface of Parasola conopilus 
on p. 298. 

“Shaggy mane”: 151 

Shimek State Forest (Iowa): 6 

SHORT GILLS: GILLS that begin 
at the margin of the cap but 
do not extend to the stem; also 
known as lamellulae. See the 
inset photo of Hygrocybe punicea 
on p. 214 and the side view of 
Lacrymaria velutina on p. 230. 

siccus, Marasmius: 36, 272, 273 

Simocybe centunculus: 50, 357, 358 

sinapizans, Hebeloma: 55, 200 

sinicoflava, Amanita: 101 

SKELETAL HYPHAE. See HY- 
PHAL TYPES 

SKELETOCYSTIDIA. See CYS- 
TIDIA 

SLIME VEIL. See UNIVERSAL 
VEIL 

“Slippery jack”: 367 

Smith, Alexander H.: 1, 2, 6 

solidipes, Armillaria: 102 

sordidus 
Hygrophorus: 38, 143, 216, 380 
Tylopilus: 59, 382, 385, 386 

spadiceogrisea, Psathyrella: 328 

spadiceus, Boletus 
var. gracilis: 62, 123 
var. spadiceus: 124 
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Sparassis: 321 
crispa: 358 
spathulata: 76, 358 

sparassoidea, Sebacina: 374 

Spathularia flavida: 359 

Spathulariopsis velutipes: 75, 77, 359 

spathulata, Sparassis: 76, 358 

SPECIES CONCEPT: A set of 
criteria used to define a species. 
A morphological species is defined 
on the basis of its physical 
features (observed with and 
without a microscope). A biologi- 
cal species is defined on the basis 
of biology; if two mushrooms 
can mate and produce viable off- 
spring, they belong to the same 
biological species. A phylogenetic 
species is defined by differences in 
DNA. The three species concepts 
do not necessarily agree in any 
given instance—for example, 
some distinct phylogenetic spe- 
cies are able to mate, and many 
morphological species have been 
shown to be comprised of multi- 
ple phylogenetic species. 

speciosa, Volvariella: 391 

sphaerospora, Chamaeota: 319 

sphaerosporus, Paragyrodon: 57, 192, 
296 

sphinctrinus, Panaeolus: 294 

spongiosipes, Hydnellum: 68, 209 

spongiosus, Gymnopus: 190 

Spongipellis pachyodon: 68, 141, 359 

SPORE PRINT: Defined and dis- 
cussed on pp. 10-11. 

Spores, study of: 18-19 

spraguei, Suillus: 368 

spreta, Amanita: 40, 90, 99 

squamatum, Entoloma: 172 

squamosa, Stropharia, var. thrausta: 
260 

squamosus 
Leratiomyces, var. thraustus: 55, 


259, 260, 265, 401 


Polyporus: 63, 323 

SQUAMULE: A small scale. A 
fungus with squamules is squa- 
mulose. 

squarrosa, Pholiota; 310 

squarrosoides, Pholiota: 49, 186, 264, 
310 

squarrulosum, Tricholoma: 39, 379, 
380 

Steccherinum ochraceum: 67, 360 

Steinke, John: 182 

stercoreus, Cyathus: 77, 166 

Stereum 
complicatum: 79, 360 
gausapatum: 361 
ostrea: 79, 306, 361, 372 

STERIGMATA (adj. STERIG- 
MATE). See BASIDIA 

STERILE BASE: Basal, fleshy 
portion of the interior of some 
puffballs, separate from the 
spore-producing GLEBA; see 
the cross-section of Calvatia 
craniiformis on p. 128. 

stevensii, Helvella: 203 

STINKHORN: Common name 
given to species in the order 
Phallales; in the Midwest these 
include species of Mutinus, Phal- 
lus, and Pseudocolus. Stinkhorns 
produce spores in a foul-smell- 
ing slime that attracts insects, 
which then spread the spores. 

STIPE: The stem of a mushroom; 
a mushroom with a stem is 
stipitate. 

stipticus, Panellus: 30, 294, 295 

Storage of specimens: 13-14 

STRIATE: Lined, like the interior 
of the splash cup of Cyathus 
striatus, p. 166. 

striatus, Cyathus: 77, 166 

stricta, Ramaria: 76, 333 

strictipes, Marasmius: 34, 191, 274 

STRIGOSE: Covered with protrud- 


ing, coarse hairs. 


strigosus, Lentinus: 296 
Strobilomyces: 362 
floccopus: 57, 361, 362 
strombodes, Gerronema: 32, 183, 184 
Stropharia 
coronilla: 48, 85, 362 
hardii: 51, 56, 87, 363 
kauffmanii: 51, 56, 311, 363 
rugosoannulata: 51, 56, 81, 84, 
364 
squamosa vat. thrausta: 260 
thrausta: 260 
SUB-: Prefix often used in myco- 
logical terminology to indicate 
“nearly” or “almost”—as in sub- 
clavate or subcapitate paraphyses, 
or subdistant gills. 
subcaerulea, Mycena: 31, 36, 290 
subconnexa, Clitocybe: 25, 33, 36, 
143, 145, 217, 337 
subfulgens, Cortinarius: 158 
subglabripes 
Boletus: 255 
Leccinum: 59, 61, 62, 117, 119, 
125, 255 
SUBHYMENIUM: The layer of 
cells immediately below the 
spore-producing surface of a 
mushroom (as seen through the 
microscope). 
sublateritium, Hypholoma: 51, 217, 
218 
subnudus, Gymnopus: 189 
subpalustris, Lactarius: 43, 245, 246 
subplinthogalus, Lactarius: 43, 44, 
246, 247, 249 
subpurpureus, Lactarius: 42, 247 
subresplendens, Tricholoma: 39, 217, 
380 
subserifluus, Lactarius: 44, 232, 234, 
247 
subsulphureus, Gymnopus: 34, 189, 
191, 274 
subvellereus, Lactarius, var. subdis- 
tans: 42, 43, 239, 248 
subvelutipes, Boletus: 60, 124 


subvernalis, Lactarius, var. cokeri: 43, 
237, 247, 249 

succosa, Peziza: 72, 301 

Suillus: 115 
acidus var. intermedius: 367 
americanus: 57, 364, 365 
cavipes: 57, 365 
granulatus: 366 
intermedius: 58, 366, 367, 369 
luteus: 57, 367 
pictus: 57, 368 
punctipes: 368 
salmonicolor: 58, 367, 369 
spraguei: 368 

sulcata, Helvella: 74, 202, 204 

SULCATE: Grooved; more deeply 
grooved than STRIATE, but 
less deeply grooved than PLI- 
CATE. 

sullivantii, Marasmius: 37, 270, 
274, 336 

sulphurescens, Tricholoma: 378 

sulphureus, Laetiporus: 63, 251, 252 

sumstinei, Meripilus: 63, 186, 276, 
277 

sylvicola, Agaricus: 52, 83 


tabescens, Armillaria: 30, 32, 102, 
103 
Tapinella atrotomentosa: 31, 48, 369, 
370 
Taste of mushrooms: 12 
taylori, Volvariella: 24, 389, 390 
tenax, Boletus: 117 
tenuiceps, Russula: 46, 347, 348 
tenuipes, Xeromphalina: 9, 29, 35, 
177, 317, 393, 394 
TERETE: Round in cross-section. 
terrestris, Pholiota: 55, 311, 363 
Tetrapyrgos nigripes: 32, 269, 270, 
273, 370 
thiersii, Amanita: 41, 100, 151, 403 
thomsonii, Pluteus: 18, 26, 320 
thrausta 
Psilocybe: 260 
Stropharia: 260 


thyinos, Lactarius: 42, 237, 249 
-TIPES: Latin suffix meaning 
“stemmed”; Flammulina veluti- 
pes is thus the velutinous-(vel- 
vety-) stemmed Flammutina. 
titubans, Bolbitius: 47, 49, 108 
tomentosa, Morchella: 178 
TOMENTOSE: Densely matted 
and woolly; thickly velvety. 
torminosus, Lactarius: 244 
torulosus, Panus: 295 
torvus, Cortinarius: 54, 160, 228 
TRAMA: The flesh of a mushroom, 
as seen through the microscope. 
The lamellar trama of a mush- 
room is the central tissue of the 
gill (as seen in cross-section), 
between the HYMENIA. 
Trametes: 361 
elegans: 64, 169, 370, 371 
hirsuta: 372 
pubescens: 371 
versicolor: 361, 371, 372 
villosa: 64, 67, 372 
TRANSVERSELY SEPTATE. See 
BASIDIA 
Tremella 
foliacea: 78, 105, 373 
fuciformis: 78, 170, 373 
mesenterica: 78, 373, 374 
reticulata: 76, 78, 374 
Tremellodendron pallidum: 76, 119, 
333, 374 
tremellosa, Phlebia: 79, 307 
Trichaptum biforme: 64, 67, 375 
TRICHODERM. See PILEIPEL- 
LIS 
Tricholoma: 267 
aurantium: 39, 375 
caligatum: 28, 376, 378 
equestre: 34, 39, 376, 379 
flavovirens: 377 
fulvum: 39, 377 
magnivelare: 28, 376, 377 
odorum: 39, 378 
pessundatum: 39, 378, 379 
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sejunctum: 39, 377, 379 
squarrulosum: 39, 379, 380 
subresplendens: 39, 217, 380 
sulphurescens: 378 
venenatum: 39, 381 
Tricholomopsis 
platyphylla: 275 
rutilans: 29, 381 
TRIMITIC. See HYPHAL SYS- 
TEM 
triplex, Geastrum: 68, 182, 183 
trullissata, Laccaria: 35, 229 
truncatus, Boletus: 115 
tsugae, Ganoderma: 62, 65, 178, 181 
tubaeformis 
Cantharellus: 164 
Craterellus: 66, 163 
TUBE LAYER. See TUBES 
TTUBERCULATE: Having small 
bumps or pimples (tubercles) on 
the surface. A tuberculate-striate 
cap is both pimply and lined 
(like the cap of Russula pectina- 
toides on p. 345). 
tuberosa, Collybia: 145 
TUBES: Cylindric structures found 
on the underside of the cap in 
BOLETES and POLYPORES, 
aggregated together into a tube 
layer; the surfaces of the tubes 
are covered with BASIDIA. The 
mouths of the tubes create a 
pore surface. The tube walls are 
usually fused lengthwise, but 
in Fistulina hepatica they are 
not fused and can be observed 
clearly as individual tubes (see 
p. 176). 
Tulloss, Rod: 97 
Tylopilus 
alboater: 59, 382, 386 
ballouii: 59, 382, 383 
chromapes: 198 
felleus: 59, 383 
gracilis: 105 
indecisus: 59, 383, 384, 385 
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plumbeoviolaceus: 59, 384, 385 
rubrobrunneus: 59, 384, 385, 
392 
sordidus: 59, 382, 385, 386 
Tyromyces chioneus: 64, 386 


ulmarius, Hypsizygus: 32, 219, 314 

umbellatus, Polyporus: 62, 186, 324 

UMBILICATE: Featuring a small 
bump (an umbo) in a central 
depression on the cap; like a 
navel. See Lactarius subserifluus 
on p. 247. 

umbilicatum, Hydnum: 210 

UMBONATE: Shield-shaped; 
convex with a wide, raised 
central portion (an umbo). See 
the caps of Cortinarius collinitus 
on p. 153. 

uncialis, Russula: 46, 348 

UNGULATE: Hoof-shaped. 

unicolor 
Cerrena: 63, 134 
Clavariadelphus: 75, 138 

UNIGUTTULATE: See GUT- 
TULE 

UNIVERSAL VEIL: A protective 
layer of tissue that completely 
encloses a developing mush- 
room; see the universal veil 
of Coprinopsis variegata on p. 
150. The rupturing universal 
veil may result in WARTS or 
PATCHES on the cap and/ 
or a VOLVA at the stem base. 
A slime veil is a universal veil 
composed of gluten rather than 
tissue; see the slime veil of Cor- 
tinarius collinitus on p. 154. 

Urnula craterium: 71, 387 

ursinus, Lentinellus: 30, 256 

UTRIFORM: Widely cylindric 
below and more narrowly 
cylindric above; shaped like a 
butternut squash. 

uvidus, Lactarius: 246 


vaginata, Amanita: 40, 90, 92, 93, 
100 
variata, Russula: 45, 339, 349 
variegata, Coprinopsis: 50, 150 
variegatus, Coprinus: 150 
variipes, Boletus: 60, 111, 123, 124, 
125 
varius, Polyporus: 62, 323, 324 
Vascellum curtisii: 70, 266, 387 
velutina 
Lacrymaria: 47, 230 
Psathyrella: 230 
velutipes 
Flammulina: 29, 35, 177, 394 
Spathulariopsis: 75, 77, 359 
venenatum, Tricholoma: 39, 381 
venosa, Disciotis: 72, 169, 195 
VENTRICOSE: Swollen in the 
middle; see the ventricose stem 
of Leucoagaricus americanus on 
p. 260. 
ventricosipes, Russula: 45, 344, 349 
ventricosum, Catathelasma: 378 
veris, Pholiota: 49, 309, 311 
vermicularis, Clavaria: 75, 137 
vermiculosus, Boletus: 60, 125 
vernalis, Psathyrella: 328 
vernum, Entoloma: 26, 172, 174 
Verpa 
bohemica: 73, 280, 388 
conica: 73, 388 
VERRUCOSE: Finely warty. 
versicolor, Trametes: 361, 371, 372 
vibratilis, Cortinarius: 55, 160, 161 
villosa, Trametes: 64, 67, 372 
VILLOSE: Coarsely hairy with 
long, soft hairs. 
vinacea, Russula: 46, 350 
vinaceorufescens, Lactarius: 42, 243, 
250 
vinicolor, Chroogomphus: 137 
violaceus, Cortinarius: 53, 55, 161 
virescens, Russula: 45, 339, 341, 351 
VIRGATE: Streaked. 
virginea, Hygrocybe: 33, 38, 214 


viridiflavus, Boletus: 112 


VISCID: Slimy. 
viscosa, Leotia: 258 
vitellinus, Bolbitius: 108 
volemus, Lactarius: 44, 236, 239, 
250, 251 
VOLVA: Remainder of a UNIVER- 
SAL VEIL at the base of the 
stem; see the sac-like volva of 
Amanita spreta on p. 99. 
volvacea, Volvariella: 24, 389, 390 
Volvariella 
bombycina: 24, 389, 390 
gloiocephala: 391 
pusilla: 24, 389 
speciosa: 391 
taylori: 24, 389, 390 
volvacea: 24, 389, 390 
Volvopluteus 
gloiocephalus: 24, 89, 391 
vulgare, Auriscalpium: 67, 105 
vulpinum, Leccinum: 58, 254, 255 
vulpinus, Lentinellus: 257 


WARTS: Small, membranous 
remainders of a UNIVERSAL 
VEIL, left on the cap surface, 
as in Amanita muscaria vat. gues- 
sowii (p. 95); compare PATCH. 

Wasps: 134 

WAX CAP, WAXY CAP: A species 
in the family Hygrophoraceae 
(represented in this book by the 
genera Hygrocybe and Hygropho- 
rus). The name refers to the fact 
that many of the species have 
sticky or waxy surfaces. 

Weber, Nancy: 1 

WHITE ROT. See ROT 

Wilderness State Park (Michigan): 6 

Wisconsin Mycological Society: 5 

“Witch’s hat”: 211 


Xanthoconium 
affine: 392 
purpureum: 62, 385, 391, 392 
separans: 12, 60, 392 
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xanthodermus, Agaricus: 47, 81, 84,  Xerula: 394 zollingeri, Clavaria: 75, 137,139 
364 furfuracea: 9, 34, 394, 395 zonarius, Lactarius: 243 

xerampelina, Russula: 45, 351, 352 megalospora: 13, 34, 394, 395 zonata, Crinipellis: 30, 35, 165 

Xeromphalina Xylaria ZONATE: With concentric zones of 
campanella: 29, 30, 338, 393 longipes: 75, 395, 396 color and/or texture; see the cap 
kauffmanii: 393 polymorpha: 75, 396 of Lenzites betulina on p. 257. 


tenuipes: 9, 29, 35,177, 317, 
393, 394 
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